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“Invariably—a rise in the 
leucocyte count 


. . « + proportionate to the amount 
of yeast ingested” 


Surprising cures of furunculosis and 
similar disturbances following the 
addition of fresh yeast to the diet 
have led investigators to conclude 
that yeast must induce a leucocy- 
tosis. 

To verify these conclusions experi- 
mentally, and determine exactly 
the influence of yeast-feeding upon 
the leucocytic blood-picture, a series 
of tests was recently conducted on 
rabbits. 

The animals selected were of approx- 
imately the same age and weight; 
they were kept under precisely sim- 
ilar conditions during the tests, and 
the general technique and procedure 
were carefully regulated to preclude 
any possibility of error. 

The conclusions of the report are 
interesting. 


The administration of Fleischmann’s 
Yeast produced a definite leucocy- 


tosis which was somewhat propor- 
tionate to the amount of yeast in- 
gested. 

Live yeast proved more effective 
than yeast killed by boiling, which 
is evidence that leucocytosis was 
not produced merely by the in- 
creased ingestion of protein. 

This recent piece of research con- 
firms the statement of numerous 
other investigators that the value of 
yeast in furunculosis and similar 
conditions is due in part to the 
hyperleucocytosis which follows its 
administration. 

A new authoritative book: written by 
a physician for physicians. This 
brochure discusses the manufacture, 
physiology, chemistry, and the ther- 
A copy will be sent 
Please use 


apy of yeast. 
you free upon request. 
coupon, addressing The Fleischmann 
Company, Dept. K-15, 701 Wash- 
ington Street, New York, N. Y. 


New brochure on yeast therapy sent on physician’s request 


THE FLEISCHMANN COMPANY 


Street 


Dept. K-15, 701 Washington Street, New York 
Please send me free a copy of the brochure on yeast based on the pub- 
lished findings of distinguished investigators. 
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WITH LEVY COUNTING CHAMBER 


The Levy Counting Chamber was announced in November, 1916, patented January 31, 1917 
(U. 8. Patent No. 1,214,331) and was awarded the Edward Longstreth Medal of Merit 
by the Franklin Institute, Phiiadelphia, December, 1917 


SS 


No. 3351. American Standard Haemacytometer with Levy Counting Chamber with double Neubauer ruling 


THE LEVY COUNTING CHAMBER was the first dependable Haemacytometer Counting 
Chamber made in the U. S. and continues to be superior in several important characteristics 
to any chamber yet mede either in Europe or America. Approximately 25,000 are now in use, 
without a single rejection because of inaccuracy. 


It pro. ides an increased visibility of ruling when the chamber is filled, unequalled by any 
ruling of European make, and a new method of construction of the parallel form of cell (first 
suggested by Birker) which entirely avoids the cemented cell of the Thoma or Birker con- 
struction with the attendant danger of separation from the slide. 


The parallel or open form of chamber permits the filling of the ruled area on the cover-glass 
by capillary attraction after the cover-glass is in position on the slide, and provides a more 
uniform distribution of the corpuscles than is possible with the Thoma or circular form of count- 
ing chamber which is entirely closed by the cover-glass. 


The dimensions of the ruling and the depth of the cell are guaranteed to be within the toler- 
ances established by the Bureau of Standards and, when so ordered, Counting Chambers are 
furnished with Bureau of Standards certificate at an additional price. 


Cod 
3350. American Standard Haemacytometer, complete with Levy Counting onl 
Chamber with Neubauer ruling, with two pipettes, in leather case $15.00 Darip 
3355. ditto, with Bureau of Standards certificate................0c0c00es 20.50 Datpy 
3351. American Standard Haemacytometer, same as No. 3350, but with Levy 
Counting Chamber with double Neubauer ruling................. 18.00 Darvo 
3356. ditto, with Bureau of Standards 24.50 Daufs 


Copy of Supplement No. 53, ‘‘American Standard Haemacytometers ’’ sent on request 


ARTHUR H. THOMAS COMPANY 


WHOLESALE, RETAIL AND EXPORT MERCHANTS 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U.S. A. 
CABLE ADDRESS, “BALANCE”, PHILADELPHIA 
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AN OUTFIT 


FOR 


Basal Metabolism 
Estimations 


AS DESIGNED BY 


Dr. Cameron Vernon Bailey of the 
Laboratory of Pathological Chemistry 
New York Post Graduate Medical 


School and Hospital 


For detailed description see September issue 
Journal of Laboratory and Clinical Medicine, 1921 
or ask for reprint 
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Gastron 


An entire gastric gland tissue juice 


The activating, enzymic and associated organic and inorganic 
substances and principles of the entire gland, extracted in an 
acid-aqueous-glycerin medium; alcohol free, sugar free; a 


grateful, agreeable solution. 


Of wide service clinically—gastric insufficiency, acute gastric 
disorder, irritability, intolerance of food; under all conditions 
where gastric function is disturbed or in abeyance—from 


fatigue, shock, care. 


Fairchild Bros. & Foster 
New York 


Patlatability 


In the administration of remedies, no factor, next to effi- 
ciency, is of greater importance than palatability. The 
psychological effect of a remedy is oftentimes as important 


PSKAY'S NEDRO PHOSPHATES 


furnishes not only a markedly effective form of the glycero- 
phosphates, but one that is particularly palatable. Patients 
do not tire of it on continued use, a paramount consideration 
in the treatment of neurasthenics. 


SMITH, KLINE & FRENCH CO 
105~115 North 5* St., Philadelphia, Pa. 


Announcing ! 


A New Gasometer for Determining 


Basal Metabolism | 


The COLLINS “CHAIN-COMPENSATED” 
GASOMETER 


Offers these exclusive features: 


1. Automatic and very sensitive compensation of the bell 
in all positions by means of chain passing over wheel 
to counterpoise weight. No syphon—no eccentric 
wheel. 


2. Mouth-breathing attachment, similar to that used on 
the Benedict Portables, is standard equipment on this 
Gasometer. 


3. The counterpoise wheel standard is 
easily telescoped when the apparatus 
is not in use, making the total height 
only 56 inches. 


DESIGNED AND MANUFACTURED 
SOLELY BY 


| WARREN E. COLLINS 


Specialist in Metabolism Apparatus 


584 HUNTINGTON AVE. 


ber BOSTON, MASS. 


Price $250.00 
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Arnold Sterilizer 


(Steam at 100° C.) 
Boston Board of Health Pattern 


HE famous quick-steaming base of 

the Arnold Sterilizer has been adap- 
ted to this rectangular model. Its con- 
venience was suggested by Professor 
W. T. Sedgwick. It is made entirely 
of copper aud has double walls and 
doors. Temperature of 100° C. can be 
maintained indefinitely without atten- 
tion. 


No. 638, 145 x 12} x 12}” 
No. 639, 19} x 16} x 14}” 


Send for literature on this and other patterns of 
Arnold Sterilizers 


WILMOT CASTLE COMPANY 


1160 UNIVERSITY AVE. ROCHESTER, N. Y. 


Makers of Sterilizers and Bacteriological Apparatus 


Starch-free 
Bread 


A real adjunct in the 
management of 


DIABETES 


STRICTLY NON-CARBOHYDRATE BREAD, MUFFINS, BISCUITS, PASTRY, ETC., 
CAN BE MADE EASILY BY YOUR PATIENTS FROM 


Put up in carefully L | E R 


measured boxes PREPARED CAS 


A month’s supply (30 5 ! A B ET | Cc 
boxes) $4.85 F lou r 


Made by LISTER BROS., Inc., 405 Lexington Ave., New York 


Sold by leading 
druggists or sent 
one Cog directly to your 
patients with easily 


followed recipes 
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A SUPERIOR NEO— 


Due to systematic research 
efforts, confirmed by thor- 
ough clinical work, there 
is now being produced in 
the DERMATOLOGICAL 
RESEARCH LABORA- 
TORIES of Philadelphia, a 


NEOARSPHENAMINE 


of such low toxicity, and high therapeutic effect, as to 
mark a distinct advance in the treatment of the luetic with 
this D. R. L. product. 


To Take Advantage of this Improvement 
Insist Always Upon D.R. L. Neoarsphenamine 


THROUGH YOUR LOCAL SUPPLY HOUSE 


The Dermatological Research Laboratories 
1720-26 Lombard St. and 1713-23 Naudain St., Philadelphia 
Also use and prescribe these Council-Passed Products 
Acriflavine, Argyn, Procaine, Barbital, Barbital Sodium, 
Cinchophen, Neocinchophen, Digipoten, Dichloramine-T, 
Chlorazene, Butyn, Parresine and Galactenzyme. 


The Abbott Laboratories 
Executive Offices, 4739 Ravenswood Ave., CHICAGO 


New York Seattle San Francisco Toronto 
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New Leitz Combination Microscope Stand “ABM” 


The Latest Research Model for Binocular and Monocular Vision 


Features: 


1. In general design it is similar to our large 
Research Stand “‘AA.” 

2. Binocular—and Monocular Body Tubes can 
be very easily interchanged and attached by 
eccentrically acting lever—clamp. 

3. The Nosepiece adapter is mounted indepen- 
dent of the tubes; objectives remain perma- 
nently centered, irrespective of which tube is 
used. 

4. With the Binocular Body Tube attached the 
stand is in every respect equal to our ‘‘ Mon- 
Objective Binocular’ Microscope. 

5. With the Monocular Body Tube attached 
it is identical to our Research Stand “AA,” 
available for Photomicrography. 


Microscope 

“ABM” with 
Binocular Body 
Tube attached 


» With this achievement Leitz has scored another 
success as originator of new microscope 
models of the ‘‘ Leitz Quality of optical and 
mechanical workmanship.” ‘Leitz Quality” 
Supreme.” 


Mor 
Complete stock of Laboratory Apparatus, Glassware, tube inte 
etc., always on hand for prompt delivery. Equipping changeable 
complete Laboratories is our specialty; our Import with Bi ilar 
Service is reliable and through our connection, one body tube 


of Economy. Estimates are rendered promptly 


Pamphlet No. L-1022 will be forwarded upon request. 


/E.LEITZ\. 
60 East — 10th Street 
(New vorK / 


Sedatole in Coughs 


— op elegant ethical expectorant that actively 
attacks and clinically conquers coughs. 


If you do not know Sedatole, you should—so 
when you send in for your sample please men- 
tion your Federal License Number just for our 
records. 


SHARP & DOHME 


Chemists since ’60 at Baltimore 


Sedatole 
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THE PATIENT AND HIS PHYSICIAN 


PECIALISTS will always be neces- 

sary—perhaps more so in the future 
than in the past, as medical science 
progresses. 

The roentgenologist has a distinctive 
field for his specialty. The general prac- 
titioner cannot assume the same role 
simply through the installation of an 
X-Ray machine, for only after long study 
and experience can he attain the skill 
required of the roentgenologist—the 
specialist. 

Universal recognition of the impor- 
tance of the X-Ray to every branch of 
medical science, however, is the reason 
for its present wide use. The general 
practitioner adds X-Ray equipment to 
his armamentarium, not for diagnosis 
and treatment of all conditions, but fora 
range of work involving the less compli- 
cated cases. These he is capable of 
handling very satisfactorily with suitable 
apparatus. 

This wider use of X-Ray machines has 


been made possible largely by the research 
systematically conducted by the labora- 
tories that stand behind the manufactur- 
ing organization of the Victor X-Ray 
Corporation, and through their Service 
Stations in the principal centers. 

Research has made Victor apparatus 
comparatively simple to operate, and so 
automatically correct that one does not 
have to become a physicist or engineer to 
apply it. In many offices there are elec- 
trical and mechanical devices far more 
complicated. 

Victor Service Stations relieve the 
physician of all technical worries. They 
give the assistance required to secure the 
best results from Victor apparatus; they 
keep the apparatus in perfect operative 
condition when called upon to do so. 
The physician has simply to apply the 
X-Rays. He need not concern himself 
with engineering matters no more than 
he concerns himself with the manufac- 
ture of drugs or surgical instruments. 


VICTOR X-RAY CORPORATION, Jackson Blvd. at Robey St., Chicago 
Sales Offices and Service Stations in All Principal Cities 
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EFFECTS OF ACUTE AND CHRONIC PNEUMOTHORAX 
(A PRELIMINARY REPORT.)! 


By J. L. Yates, B.S., M.D., 


MILWAUKEE, WIS. 


PrysioLocists have cited the interdependence of respiration 
and intrapulmonary circulation as a nice example of coérdinated 
functions. Indeed, so intimate is this interdependence that the 
degree of integrity of the pulmonary circulation compared to 
normal, directly or indirectly measures not alone intrathoracic 
function but also pleural and pulmonary powers of defense and 
repair. Consequently the ultimate evaluation of intrathoracic 
therapeutic procedures can be estimated by the protection and 
rehabilitation assured to the lesser circulation. 

Pneumothorax produces effects common to other forms of pul- 
monary deflation and compression, either intrinsic, due to exudates, 
transudates, neoplasms and chronic passive congestion (Drinker), 
or extrinsic, resulting from pleuritic effusions, mediastinal tumors, 
aneurysms and the like. Wherever intrapulmonary pressure 
exceeds intravascular tension a proportion of the blood destined 
under normal conditions to reach the compressed lung area is 
immediately diverted to adjacent channels offering less resistance. 
The capillary network that surrounds the air cells spreads, as its 
component vascular tubules are thus elongated by overfilling. 
If air passages are free and lung tissue is elastic, the result is in- 
creased inflation in the portion of lung to which extra blood has 

1 Read before the American Association for Thoracic Surgery, June 6, 1921, as 


part of a symposium on open pneumothorax. 
VoL, 165, No, 1.—JANUARY, 1923 
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been delivered, a compensatory physiologic emphysema. On the 
contrary a temporary stoppage of pulmonary circulation produces 
atelectasis; permanent stoppage causes atrophy in the lung affected. 
In short, the pulmonary circulation is the most important factor 
influencing pulmonary inflation, and fluctuation in pulmonary 
inflation is accompanied by variations in the resistance to blood 
flow in the pulmonary circulation. The richness of the bronchial 
arterial blood supply, somewhat proportionate to the size and 
activity of the lung except in extreme degrees of emphysema and 
possibly of collapse, can also be measured by the condition of the 
pulmonary circulation. 

The occurrence of compensatory physiologic emphysema in 
human lungs has long been recognized by clinicians, though it is 
not always demonstrable post mortem because of failure of blood- 
pressure at death preceded by a gradual antemortem reduction. 
The extent of compensatory emphysema depends upon the area 
of lung compressed and upon the competence of the circulation. 
Gregoire noted a zone of emphysema about areas of hemorrhagic 
infiltration due to wounds of the lung which is comparable to 
similar changes to be found about early foci of bronchopneumonia. 
Skodaic resonance, so often present above an effusion, was found 
by Bradford, Soltau and others to be particularly noticeable in the 
presence of hemothorax and to be due to emphysema in the lung 
just above that compressed by the bloody effusion. Individuals 
who have a competent circulation and develop an extensive 
unilateral pneumonia or pleural effusion regularly show a contra- 
lateral emphysema. Surgeons who operated without differential 
pressure upon soldiers suffering from chest wounds noticed that 
men in good condition tolerated extensive thoracotomy with 
comparatively little respiratory distress, whereas those who were in 
shock were much embarrassed by lesser parietal incisions. Those 
operators who used positive pressure anesthesia observed that the 
reéstablishment of a more normal pulmonary circulation through 
pulmonary inflation usually resulted in improving the individual’s 
general condition. Moreover, during operations, as the extent 
of pulmonary inflation was varied to give desirable exposure, two 
other observations were made: The extent of deflation that could 
be tolerated without distress was greater in the men in better 
condition, and when complete deflation was possible, the 
mediastinum instead of becoming convex toward the sound side 
actually became convex toward the open side. Many surgeons 
have noticed, when operating without differential pressure to relieve 
chronic empyema, that as the exudate upon the visceral pleura 
is incised the underlying lung tends to bulge outward. 

The capability of increased pressure in pulmonary circulation 
to augment inflation in a compensatory fashion explains these 
reactions. The lung is in effect an erectile tissue. The part played 
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by vasomotor control of the pulmonary circulation remains to 
be demonstrated. 

Experiments are being conducted with the coédperation of Dr. 
William Thalhimer and Dr. Benjamin Schlomovitz to determine 
the influence upon defensive pleuropulmonary reactions of varied 
intrathoracic conditions and among them is artificial pneumothorax. 
We are unprepared to make final statements, as our observations 
are incomplete. Results thus far obtained have so direct a bearing 
upon acute and chronic pneumothorax that they are presentable 
as a part of this symposium. 

Pneumothorax induced by injecting known amounts of air 
unilaterally into the chests of anesthetized animals produces effects 
that vary with the type and conditions of the animal and the rate 
of injection. Cats and dogs, anYmals of the thin pleura type, 
have mediastinums that are not air-tight. Man and monkey, 
thick of pleura, have air-tight mediastinums. Unilateral pneumo- 
thorax is possible in man and monkey and impossible in cats and 
dogs. 

If air be injected gradually into the left pleural cavity of a dog, 
there is a bilateral decrease in the negative pressures, usually 
greater on the right side (Fig. 1). If the air introduced gradually 
is insufficient in amount to cause the negative pressure to disappear 
and then is withdrawn, there is an immediate return to the previous 
pulse and respiration rates, systemic blood-pressure and negative 
intrapleural pressure. Increasing pulmonary compression is met 
with rising blood-pressure and so long as the increment is adequate, 
respiratory distress, indicated by slower and deeper respirations, 
does not develop. 

A more rapid introduction of air in amounts sufficient to abolish 
negative pressure leads promptly to respiratory embarrassment 
as the compensatory blood-pressure rise is insufficient to meet 
requirements. If more air be injected so as to create increasing 
positive pressure respiration will cease (Fig. 2). The blood-pressure 
falls as it becomes inadequate, the rapidity of fall being somewhat 
proportionate to the extent of compensatory failure. Sudden 
variations in the negative pressure may occur spontaneously 
during a period of considerable compression and result from changes 
in the distribution of blood in the pulmonary circulation (Figs. 1 
and 7). These observations offer a probable explanation of the 
fluttering mediastinum occasionally observed during operations 
performed without differential pressure. When the air that has 
caused marked pulmonary compression is withdrawn rapidly, there 
is a tendency for the negative pressures to increase temporarily 
beyond normal levels instead of returning to normal as above 
described (Fig. 2). This transient excess in negative pressures 
is attributed to a decrease in the amount of intrapulmonary blood, 
the excess blood having been squeezed out by the compression. 
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It is soon reaccumulated and normal negative pressures reés- 
tablished. As the animals’ hearts become fatigued, the com- 
pensatory reactions become less adequate and respiratory distress 
appears more promptly and with less decrease in the negative 
pressures (Figs. 3 and 7). 

Similar experiments performed upon monkeys produced significant 
results. If the animal is robust and the air be injected gradually, 
a positive pressure on the injected side amounting approximately 
to fifteen times the normal negative pressure may provoke a 
reduction of but three-fourths of the contralateral negative pressure 
(Fig. 4). So long as the blood-pressure rises sufficiently there is 
no respiratory distress. If, however, the animal be feeble or both 
feeble and fatigued, the reaction to unilateral pulmonary com- 
pression is similar to that of the dog (Fig. 5). In other words, 
with inadequate powers of cardiac compensation, compensatory 
contralateral emphysema does not occur and the animal reacts as if 
the pneumothorax were bilateral. 

The effects of chronic pneumothorax have been studied only 
in the monkey. Apparently the compensatory emphysema is 
distributed irregularly through the contralateral lung and is present 
in patches even in the lung subjected to compression. This is 
because of irregularities in the distribution of blood. Although 
simple of explanation upon the basis of hydraulics, it may indicate 
the effects of vasomotor control. There is a thickening of the 
visceral pleura due to proliferation of the mesothelial cells of the 
serosa and the subserous elements which is very significant. Air 
is irritating to serous membranes and the long-continued effects 
of compression in the presence of an irritant makes for decreased 
pulmonary elasticity and therefore curtails normal respiration. 

The following conclusions are based upon personal clinical 
experiences in caring for over two hundred soldiers suffering from 
intrathoracic injuries and upon many animal experiments not 
cited here. The list includes about one hundred and twenty-five 
soldiers upon whom open thoracotomy was performed. Dif- 
ferential pressure was used in ninety-three; the remainder were 
operated upon at the Ambulance de |’Ocean under ether anesthesia 
according to the teachings of Duval. During convalescence the 
progress in intrathoracic repair was studied when possible with 
fluoroscope and roentgen-ray pictures. All who died came to 
necropsy. There has thus been provided unusual opportunity 
to study the effects of acute and chronic pneumothorax and to 
compare the death rate, amount of distress and the duration of 
disability following thoracotomies performed with and without 
differential pressure. Experiments of the type cited in this com- 
munication have served to explain and to substantiate previous 
clinical and experimental observations. 

Acute pneumothorax is dangerous in s0 far as it interferes with 
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the pulmonary circulation. The extent of the danger is determined 
by the integrity of the circulation, chiefly by the latent energy 
of the myocardium. Since reserve myocardial energy cannot be 
estimated accurately and is quite essential to life during a period 
of stress, open thoracotomy should be performed with some form 
of differential pressure. Thus alone may the degree of pulmonary 
deflation required for the intrathoracic operation be permitted to 
develop gradually, be controlled so as not to become excessive and 
allowed to be as transient as possible. The operation is incomplete 
until full pulmonary inflation is both obtained and maintained. 
The latter is possible only when suitable one-way primary drainage 
is used. Gas-oxygen positive pressure analgesia as developed 
by Gwathmey is simple, safe and satisfactory, and, in the absence 
of a negative pressure cabinet, is the best method now available. 

Chronic pneumothorax, as well as chronic pulmonary com- 
pression by the pleuritic effusions inevitable after thoracotomy, 
must be avoided if surgeons would assure to patients the best 
chances for rapid, comfortable and complete recovery. 

Experiments. Aspirating needles or small trocars attached to 
bromoform manometers were inserted obliquely through the 
third or fourth interspace so that only the tips entered the pleural 
cavity and were placed posteriorly and above the heart. The 
connection on the left side, provided with a two-way cock, per- 
mitted air to be injected or aspirated with a graduated piston 
syringe. Blood-pressure was recorded from a femoral artery 
by means of a mercury manometer. Fairly deep surgical anesthesia 
with ether was maintained throughout the experiments and as 
nearly as possible at the same depth. The possibilities for error 
were recognized, likewise the constancy thereof, so that they 
were held to be negligible since relative accuracy was sufficient 
for the purposes at hand. 

The diagrams have all been reconstructed from kymographic 
tracings in the same way and are directly comparable. Time is 
measured as abscissas; 1” equals two minutes; the ordinates indi- 
cate pulse, 1” equals 160 beats; blood-pressure, 1” equals 50 mm. 
Hg; intrathoracic pressure, right and left, 1” equals 4 mm. bromo- 
form; the amount of air injected or aspirated, 1” equals 50 cc. 
The line marked @ indicates atmospheric pressure. 

Figure 1, Dog 5, Observation 1. The observation was begun 
with 100 cc of air already in the chest. A total of 300 ce was 
injected in thirteen minutes, which reduced negative pressures 
one-half and did not produce respiratory distress. The air was 
withdrawn at the same rate. The increased blood-pressure sufficed 
to provide compensation. Just before the total amount of air had 
been injected the negative pressure on the left side fell abruptly 
and quite as promptly returned to its proper level, an expression 
of a fluctuation in the pulmonary circulation. At the end of the 
experiment normal conditions were reéstablished. 
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Figure 2, Dog 5, Observation 2. A total of 400 ce of air was 
injected in eleven minutes, causing respiration to cease, and then 
it was withdrawn in two minutes. The dog was able to compensate 
temporarily with increasing blood-pressure until 350 ce had been 
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Fig. 1 Abscissa, 1” two minutes; ordinate, 1” 160 beats; blood-pressure, 1” 


50 mm. Hg; intrathoracic pressure, right and left, i” 4 mm. bromoform; air’ injected 
or aspirated, 1” 50 cc; atmospheric pressure @. 
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injected even though there was positive intrathoracic pressure. 
Rapid removal of the air protected the blood-pressure from a 
material fall. The intrathoracic negative pressures at the end 
of the experiment were twice as great as at the start. 

Figure 3, Dog 5, Observation 5. Between observations 2 and 5 
two experiments were done. In each a cessation of respiration 
resulted when 350 cc were injected in three minutes. A repetition 
of the experiment shown in Fig. 2 proved that now 300 cc injected 
in five minutes caused respirations to cease, whereas before it 
required 400 cc in eleven minutes. There is now a decided fall in 
blood-pressure as compared to a slight fall in the former instance. 
A comparison of Figs. 2 and 3 shows the striking reduction in 
powers of compensation due chiefly to cardiac fatigue. 
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Fic. 3.—Abscissa, 1” two minutes; ordinate, 1” 160 beats; blood-pressure, 1” 
50 mm. Hg; intrathoracic pressure, right and left, 1” 4 mm. bromoform; air injected 
or aspirated, 1” 50 cc; atmospheric pressure @. 


Figure 4, Monkey 17. An injection of 150 ec of air in five minutes 
fell just short of provoking serious respiratory distress, though the 
fall in blood-pressure showed that to be imminent. The blood- 
pressure promptly rose with aspiration. The significant fact is 
that a positive pressure on the left side nearly five times as great 
as the amount of normal negative pressure reduced the right-sided 
negative pressure by only three-fourths. At the time when the 
left-sided pressure was atmospheric and equivalent to an open 
thorax, the negative pressure on the right side was reduced by 
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PNEUMOTHORAX 


about one-half and respiration was unembarrassed. This explains 
why a thoracotomy can be performed without differential pressure 


in animals with a competent circulation in which the mediastinum 
is air-tight. 
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Fic. 4.—Abscissa, 1” two minutes; ordinate, 1” 160 beats; blood-pressure, 1” 
50 mm. Hg; intrathoracic pressure, right and left, 1” 4 mm. bromoform; air injected 
or aspirated, 1” 50 cc; atmospheric pressure @. 


Figure 5, Monkey 16, Observation 1. An injection of 150 ce in 
six and a quarter minutes caused respirations to cease, and in spite 
of prompt aspiration artificial respiration was required to save 
the animal’s life. The striking feature of this experiment is to be 
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seen in the changes in intrathoracic pressures. Fifty cc of air in the 
left caused no change in the right side. Between 50 ce and 100 
ce the right-side pressure rose rapidly but léss rapidly than the 
left, and after 100 cc they rose even more abruptly. Monkey 16 

Monkey 16 was 


responded more like a dog than like Monkey 17. 
an undernourished animal, unusually vicious and restive, and at 


the time the experiment was performed was considerably exhausted 


from fighting with its companions. 


‘ 

‘ 


Atmospheric gy 
Pressure ~ 


Right 


| 


| 

Air 

160 beats; blood-pressure, 1 


Fic. 5.—Abscissa, 1” two minutes; ordinate, 1 
50 mm. Hg; intrathoracic pressure, right and left, 1” 4 mm. bromoform; air injected 


or aspirated, 1” 50 cc; atmospheric pressure ® 
Figure 6, Monkey 16, Observation 2. 150 cc of air injected in 
The more gradual 


eleven minutes brought on respiratory distress. 
injection of a smaller amount of air showed a more normal response 


in the intrapleural pressures and that respiration is temporarily 
possible in the presence of bilateral positive pressure. 
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Figure 7, Monkey 16, Observation 3. An injection of 60 cc of 
air in 3 minutes provoked cardiac instability that was followed 
after a minute by respiratory distress. A comparison of Figs. 5 
and 7 shows an effect of fatigue similar to that illustrated in 
Figs. 2 and 3. The marked and sudden fluctuations in the intra- 
thoracic pressures that occurred spontaneously are probably the 
‘ause of the “fluttering mediastinum.” 
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ANEURYSM OF THE HEPATIC ARTERY:.' 


By Jutius FrRIEDENWALD, M.D., 
BALTIMORE, 


ANI 


KARL H. TANNENBAUM, M.D., 


HICAGO 


(From the Gastro-Enterological Clinic of the Department of Medicine, University 
of Maryland 


ANEURYSM of the hepatic artery is an exceedingly uncommon 
affection. Crisp in a study of 591 cases of aneurysm in general in 
1847 does not refer to a single case of hepatic aneurysm. Mester 
in 1895 was only able to record 20 instances collected from literature 
and added a case of his own; Grunert in 1904 collected 36 cases; 
Schupfer in 1906, 38 cases, and Rolland in 1908, 40 cases. Weiss in 
1921 described a case from MecCrae’s clinic in Philadelphia, which 
had previously been studied by McCrae himself, and was able to 
add 14 additional cases from literature, making 55 cases in all. 
Since then we have collected 9 additional cases not previously 
reviewed, and have added a case of our own, making 65 cases in all. 

The following chart presents briefly an outline of the principal 
data of all the cases so far observed in literature. The scheme 
followed is that of Rolland, from whose chart we have abstracted 
the record of many of the first 40 cases. 


1 Presented at the Meeting of the Association of American Physicians, Washington, 
May 3, 1922, 
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Case History. H.L. F., male, married, aged forty-eight years, 
a merchant by occupation, consulted us on May 9, 1921, with the 
complaint of jaundice. His family history is essentially negative. 
His father died from nephritis; his mother is still alive and is well; 
two brothers and two sisters are living and are enjoying good health; 
while one brother died of nephritis. 

Personal History. The patient’s general health has always been 
excellent. He has had measles twice, but gives no history of any 
other infectious diseases or other illnesses. There was a small cyst 
removed five years ago from the outer surface of the upper gum in 
the midline by extracting the four central incisors and curetting 
the jaw. Healing proceeded normally following the operation and 
this affection has never since given him the slightest discomfort. 
The teeth are replaced by a removable bridge. 

The patient was rejected from life insurance last fall on the 
ground of the finding of albumin in the urine. This was inconstant 
however, and was not revealed in two succeeding examinations. 
At that time the patient says nothing else abnormal was revealed. 

Present Illness. About three months ago the patient began a 
course of dieting, being under the impression that he was too obese. 
He lost 12 pounds in weight in three weeks, and then began to feel 
a “bit out of sorts.’”’ He had indigestion following this occasionally, 
but of a mild type, and was affected with a slight diarrhea, but not 
with pain. The patient discontinued his reduction cure. He did 
not, however, feel quite up to normal, though he had no real com- 
plaint or discomfort. Eight weeks ago he began to notice a slight 
jaundice, which has gradually since been increasing. There has 
never been any pain and nothing abnormal was further revealed 
with the exception of a rather marked itching of the skin, bitter 
taste in the mouth, together with some loss of appetite, weakness, 
drowsiness and gradual loss of 18 more pounds in weight. The 
stools have never been clay colored, but are rather the reverse, 
darker than normal. 

PuysicAL ExaMINaTION. The patient is a rather stout, well- 
developed man with a moderately deep jaundiced skin and sclerotics. 

Head is of normal contour. Cheeks and eyes do not seem particu- 
larly sunken. Everywhere a marked degree of jaundice. Pupils 
round, regular and equal; moderately contracted; react somewhat 
slowly to light and accommodation. Extraocular movements are 
good. Ears and nose apparently normal. 

In the mouth four upper incisors are missing and are replaced 
by a removable bridge. Beneath this is a well-healed scar of the 
operation on the gums, which leaves a rather marked depression 
in the center of the upper jaw, just beneath the septum of the nose. 
There is no infiltration of the gums about the scar. There is 
considerable dentistry. The tongue is coated with a brownish fur 
and protrudes in the midline; no tremor. The posterior pharynx 
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is moderately injected. The tonsils are small and normal in 
appearance. The neck is short and thick; no glands are palpable. 
The thyroid is not enlarged. 

Thorax. The thorax is well formed; is rather broad and deep; 
some suggestion of barrel-shaping; expansion is good. The lungs 
are clear throughout to percussion and auscultation, except that 
the area of the liver dulness reaches up to just above the fourth 
rib, to the right, compressing the right lung slightly. The heart is 
notenlarged. The sounds are clear and of normal relative intensity. 
No murmurs can be made out. There does not appear to be any 
palpable degree of peripheral sclerosis. The pulses are of good 
volume and equal in force and rhythm. 

Abdomen. The abdomen is full and thick walled. The edge of 
the liver can be palpated almost as far down as the umbilicus. 
The liver itself is rather smooth and not particularly tender to 
pressure and no nodules can be detected. The gall-bladder and 
spleen are not palpable. ‘The lower abdomen is apparently normal. 

Extremities. The extremities are normal. No glandular enlarge- 
ments can be detected anywhere. The knee reflexes are present 
and are moderately active and equal throughout. 

Laboratory Examinations. Total red count 4,200,000; hemo- 
globin 60 per cent; color index 0.71. Total leukocyte count 7500. 
Differential count: Polynuclears 57 per cent; small mononuclears 
58 per cent; large mononuclears 3 per cent; eosinophils | per cent; 
basophils 1 per cent. Morphological examination negative with 
the exception of evidences of a secondary anemia. Serum bile 
tinged. The urine is of a specific gravity of 1025; presents a large 
bile ring and a few hyaline casts, but is otherwise negative. 

The gastric contents; 60 ce obtained after an Ewald meal. ‘Total 
acidity 34; free HCl 24; bile tinged; no blood. 

Stool. The stool is almost tar colored, containing a few undigested 
meat fibers; no parasites; large quantities of blood. 

Duodenal drainage according to the Lyon method revealed a 
markedly turbid bile which flowed freely; no gall-bladder bile 
obtained. Cultures showed numerous colonies identified as the 
colon bacillus. Fractional analysis of the pancreatic ferments 
according to the Einhorn method revealed an imperfect steapsin 
and trypsin digestion. 

Roentgen-ray Examination. Stomach is of cow-horn type held 
to the right under the gall-bladder region; deformity surrounding 
the pylorus, suggesting a mass in the upper right quadrant. ‘The 
liver is enlarged. Chest roentgen-ray is negative. 

Diagnosis. On account of the age of the patient, his loss of flesh, 
absence of pain, jaundice, blood in the stools, diminution in pan- 
creatic ferments, and the roentgen-ray findings, the diagnosis was 
made of carcinoma of the pancreas, though the possibility of a stone 
lodged in the ampulla could not be entirely ruled out, 
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CurnicaL Nores. The patient was admitted in the Union 
Memorial Hospital, for further observation and possibly for opera- 
tion, on May 15, 1921. 

May 16, 1921. Patient was examined last night and appeared 
in good condition when last seen at 11 p.m. At3a.M., while on the 
commode, but before his bowels had moved, he had a sudden 
fainting attack. He lost consciousness and his pulse became 
imperceptible. This was associated with a very severe pain in the 
right hypochondrium just to the right of the epigastrium. The 
patient was revived after the administration of camphorated oil, 
although his pulse remained very weak and his respiration rapid; 
he was extremely pale and shocked. The pain in the epigastrium 
continued, though less severe than at the onset. Half an hour after 
the collapse the patient had a profuse bowel movement, but there 
were no evidences of blood clots or hemorrhage. Following this 
there was a second partial collapse, which was again relieved by the 
administration of camphorated oil. 

During the remainder of the night the patient remained in a more 
or less shocked state, but had improved somewhat by morning. 
The pain in the epigastrium gradually subsided until now there is 
but little remaining. The medication consisted in the application 
of an ice cap to the epigastrium; morphine gr. 4, every four hours. 
Nothing was allowed by mouth with the exception of crushed ice. 
The pulse during this entire period did not exceed 90 beats per 
minute, and the rate this morning was 76; yet the pulse is extremely 
weak, and the patient appears exsanguinated. The temperature is 
subnormal, 96.8°; respirations, 22. There is no evidence whatever 
of any lung complication. A transfusion of 500 cc of whole blood 
was given in the afternoon; no reaction was noted. At night the 
patient feels and appears much improved. The bowels have not 
been evacuated during the day. There is neither nausea nor 
vomiting. Nothing abnormal can be detected on palpation at the 
site of the pain. The abdomen is soft; there is neither tenderness 
nor rigidity. The attack remains unexplained. 

May 17,1921. Patient had a comfortable night; slept brokenly. 
Pulse is of good quality, about 50 per minute. Temperature 97°, 
respirations 20. He is allowed a slightly increased diet together 
with water. He was nauseated once in the afternoon, but did not 
vomit; there are frequent eructations following the ingestion of 
fluids. Large amounts of flatus are expelled. The bowels have 
not been evacuated in spite of a water and glycerine enema. The 
temperature rose to 100° in the evening. The patient has voided 
but 250 ce of urine since the attack, now almost forty-eight hours. 
He is perspiring almost constantly. His condition appears 
improved, although there is still no explanation of the attack, except 
the possibility of an internal hemorrhage not uncommonly observed 
in jaundiced individuals. 
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May 18, 1921. ‘The patient passed a comfortable night. He has 
been annoyed at times by hiccoughing. He has voided urine very 
well since midnight. Some blood-tinged mucus has been expec- 
torated this morning, due apparently to a general oozing from the 
nasopharynx rather than from a single bleeding-point; a slight 
cough has appeared this afternoon. An examination revealed the 
abdomen to be soft without tenderness. The borders of the liver 
extend to the umbilicus, and up to just above the fourth rib. 

The lung is much compressed in this area but is resonant. A 
very loud coarse to-and-fro rub is heard over the whole front of the 
right chest, extending through to the back. Calcium lactate was 
prescribed in an effort to control the bleeding. The patient 
appeared quite comfortable and in an improved condition, except 
for the rub over his right lung. The patient has been ordered for 
operation in the morning. 

May 19, 1921. A comfortable night was passed by the patient. 
At 8 a.m. his temperature was 98°, pulse 86, respiration 20. At 8.15 
he suddenly uttered a cry, became pulseless and died. The diag- 
nosis of hemorrhage was arrived at, the cause of which was not 
ascertained. 


Autopsy Report. May 19, 1921. A partial autopsy only was 
permitted. The peritoneal cavity was opened through a high 
right rectus incision. The peritoneum was everywhere of dull 
appearance, the normal glistening quality being absent. About 
2 liters of blood escaped on incising the cavity. Blood clots in large 
amounts were removed from the right side of the abdomen. The 
stomach and duodenum were inspected and found to be normal in 
appearance. The liver was much enlarged, and somewhat of a 
pale yellowish color, apparently fatty. The gall-bladder was 
slightly distended and contained a dark viscid bile but no stones. 
A mass was observed attached to the inferior surface of the liver 
posteriorly and adjacent to the gall-bladder. It appeared to be 
just anterior to the common duct. The mass was about the size of 
a small orange and presented a perforation on its anterior surface 
from which blood oozed following manipulation. The mass, 
together with the pylorus, part of the duodenum, portion of the 
abdominal aorta with the celiac axis and common bile duct, was 
removed. 

The mass is an aneurysm of the hepatic artery. It is 5 cm. in 
length by 4.5 cm. in width and shows a perforation in its anterior 
surface 1.5 cm. in length from which it is evident the blood has 
escaped into the peritoneal cavity. The hepatic artery widens as it 
enters the aneurysmal sac, having a diameter of 2.5 cm. at this point. 
The interior of the aneurysm is partly filled with clotted blood 
extending into the branches of the hepatic artery. The jaundice 
noted can be easily explained on the basis of pressure of the aneurysm 
against the hepatic and common ducts. 
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A microscopic examination made by Dr. Standish McCleary is as 
follows: Sections made from the sac adjacent to the point of 
rupture show laminated fibers lying upon a much thickened hyaline 
intima. The medium as such has disappeared and is represented 
by an atheromatous mass containing many fat-laden phagocytes. 
There is also present a deposit of minute masses of calcium. The 
adventitia is thickened and has attached to its outer surface a thin 
layer of normal hepatic tissues. There is not the slightest suggestion 
of a luetic process in the tissue. Sections were also made from 
several of the smaller branches of the hepatic artery, and all show 
well-advanced endarteritis and in some cases early changes in the 
media. 

Pathology. According to Mester, aneurysms of the hepatic 
artery may be divided into two groups, the extra- and the intra- 
hepatic forms. Of these, according to this author, the extrahepatic 
is four times as frequent as the intrahepatic, while Rolland following 
the same classification finds it three times as frequent. In one 
collection of all cases previously recorded, in addition to our own 
case, numbering 65 cases in all, there were 45 extrahepatic and 18 
intrahepatic, while in 2 both intra- and extrahepatic aneurysm 
were noted, as was observed in Sauerteig’s and Hale White’s cases, in 
which the right branch revealed an extrahepatic aneurysm and the 
left branch an intrahepatic. 

In 60 of our 65 cases the main trunk was involved in 29 instances, 
the left branch in 6 and the right in 23; in 2 instances the aneurysm 
was noted as a part of the cystic artery (Chiari and Hogler). ‘Two 
aneurysms were observed in 5 instances (Standhartner, Sauerteig, 
Borchers, Hale White, Niewerth). In Chiari’s, Rolland’s, and 
Teacher and Jack’s cases there were three and in Waetzold’s several. 
Aneurysms usually form adhesions to surrounding tissues, hepatic 
duct, cystic duct, gall-bladder, common duct, or surface of the 
liver, and finally rupture occurs into the organs to which there has 
been adhesions or into the peritoneal cavity which may thus be the 
immediate cause of death; usually repeated hemorrhages, however, 
occur, the blood causing a coagulum in the sac which seals the 
opening temporarily. 

Of the 65 cases rupture of the aneurysmal sac occurred in 45 
while 13 remained unruptured. The rupture was most commonly 
noted into the peritoneal cavity. In 33 instances of this series it 
occurred into the abdominal cavity, in 21 into the bile passages 
and in 4 into other organs, the stomach in 1, the duodenum in 
2 and the portal vein in 1. When in intrahepatic aneurysms 
rupture occurs into the abdominal cavity, it takes place through 
the liver and is accompanied by a stripping of Glisson’s capsule. 
Sacquepee was the first to note the importance of rupture of an 
intrahepatic aneurysm as the cause of rupture of the liver. Similar 
observations have been reported by Waetzold, Wilson and Rolland, 
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Occasionally the aneurysm may undergo spontaneous healing as 
was noted in Ledieu’s case where the patient died of renal disease 
and in whom an aneurysm of the hepatic artery was demonstrated, 
occluded by a thrombus and which had not produced any symptoms 
whatsoever. 

In Merkel’s case the patient died ten days following a resection 
of the stomach and gastrojejunostomy. At autopsy an aneurysm 
of the hepatic artery the size of a hen’s egg was discovered entirely 
thrombosed and calcified which too had not produced any symptoms. 

The aneurysmal sac is usually single, though in 2 cases (Borchers 
and Niewerth) it was divided into two parts. 

In 10 cases of this series the aneurysm itself was not the immediate 
cause of death (Lestie, Heschl, Ledieu, Ross and Osler, Grunert, 
DeVecchi, Libman, Quincke, Merkel, Fleckenstein). 

The size of hepatic aneurysms varies from that of a barleycorn 
(Rolland) to a child’s head (Wallmann), the average being that of a 
hen’s egg. The extrahepatic forms are usually larger than the 
intrahepatic. 

Etiology. ‘This disease is more common in males than females. 
According to Hogler the incidence in males to females is as three to 
one, and according to our own observations as four to one. 

Of the 63 cases in which the sex is recorded 50 were males and 13 
females. The ages of the individuals affected range between the 
fourteenth year (Hansson) and eighty-third year (DeVecchi); the 
average age of the 63 cases is thirty-eight years; the average age of 
the males being thirty-six and females forty-four years; females are 
evidently as a rule affected in a later period in life. According to 
Rolland occupation plays but an insignificant role in the etiology of 
this affection, the disease being met with in individuals following 
the most diverse vocations. 

As etiological factors in the production of this disorder infectious 
processes play a very significant role. Of these, strangely septic 
endocarditis, typhoid fever, pneumonia, osteomyelitis are far more 
frequent than syphilis. In many instances infective emboli are 
probably the cause, following such infections as endocarditis and 
suppurative processes. In a small proportion of cases syphilis is a 
factor. According to Grunert 73 per cent of the 36 cases collected 
by him were due to infectious processes. 

Trauma has been considered in some instances as a causative 
factor in the production of these aneurysms, which may not only 
act from without but also from within, as by the direct injury 
against the arterial wall by gallstones. 

In a number of instances of aneurysm embolism occurred as a 
result of endocarditis, while a certain number of cases were directly 
due to such infections as pneumonia, typhoid fever, osteomyelitis, 
pleurisy and empyema. In a not inconsiderable number athero- 
matous changes of the aorta and other vessels were observed. In 
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vegetative endocarditis emboli may be thrown off and caught in the 
arteries. Such vegetations ordinarily contain staphylococci and 
streptococci. At the position of the embolic thrombus there is at 
first an exudative inflammation produced, then an acute periarteritis 
with destruction of the media and the adventitia, and the intima 
bursts. As the result of these lesions, there is a bulging of the vessel 
and in the wall of the dilatation all layers of th _rterial wall are to 
be found. 

In Chiari’s and Niewerth’s cases atheroma was noted in the 
hepatic artery itself, but was also observed in many of the other 
bloodvessels, so that certain local conditions must be at hand to 
determine the production of the hepatic aneurysm. In some 
instances this may be in the form of a cholelithiasis on account of 
which direct injury to the weakened artery must be considered. In 
syphilis there is an intense endarteritis with visible damage to the 
arterial wall together with changes in the surrounding connective 
tissue. This affection was present in Sacquepee’s, Waetzold’s, 
Rolland’s, McCrae’s, Teacher and Jack’s, Anderson and Sojecki’s 
cases. ‘Trauma as a cause of aneurysm was noted by Mester, 
Sommer, Sauerteig, Brion, DeVecchi, Merkel, Bode and Kading. 
In Sommer’s case the patient fell in the dark and injured himself 
in the abdomen. In Mester’s case a kick in the abdomen by a horse 
was noted as the cause. In Brion’s case the patient was sub- 
jected to frequent pressure on the abdomen with bars of iron 
during his work. 

In this series of 65 cases a definite causative factor was noted in 
50 instances. Of these a general infection was observed in 7; 
typhoid fever in 2; pneumonia in 5; pleurisy with empyema in 1; 
osteomyelitis in 3; arteriosclerosis in 12; cholelithiasis in 5; syphilis 
in 7; trauma in 8 cases. 

Symptoms. ‘The symptoms most frequently observed in aneurysm 
of the hepatic artery are pain, hemorrhage, icterus, enlargement of 
the liver, fever, fluctuating tumor in the region of the gall-bladder, 
marked anemia, emaciation, together with attacks of syncope, dizzi- 
ness, headaches, weakness and indigestion. All of these symptoms 
are rarely present in any individual case and ordinarily there are 
but few, in many instances the patient dying after a single attack 
of pain followed by hemorrhage without having had any previous 
symptoms whatever. 

Pain. Of the symptoms noted above, pain is rarely absent and 
but few cases are recorded in which this symptom is not noted as an 
early and important sign. According to Schupfer it occurred in 
70 per cent of his cases. It was present in 39 of the 49 cases of this 
series in which symptoms are recorded (79 per cent). Pain was 
extremely moderate in Stokes’s and Irvine’s cases and was entirely 
absent in Lebert’s, Standhartner’s, Ross and Osler’s, Chiari’s, 
Hansson’s, Allessandri’s, Schupfer’s, Tuffier’s, Baruch’s and our 
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cases. Inthe case reported by us pain occurred but twice during the 
stage of hemorrhage at the very termination of the affection. The 
pain is usually paroxysmal, is of great severity, resembling biliary 
colic and is localized in the epigastrium and right hypochondrium 
in the region of the gall-bladder, descending according to Hogler 
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toward the lower abdomen and back. It occurs rarely in the upper 
left quadrant (Irvine’s case). In the intervals between the 
paroxysms pain is ordinarily absent. 

The cause of the pain in the intrahepatic aneurysms is pressure 
on the liver capsule; in the extrahepatic forms to pressure of the 
aneurysmal sac on the hepatic plexus of nerves. During the attack 
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of pain tenderness on pressure is observed in the epigastrium and 
right hypochondrium. 

Hemorrhage. Hemorrhage is a frequent symptom of this affection 
and is not uncommonly noted in the form of hematemesis or 
melena, or as both. Hemorrhages occurred in 31 of the 49 cases 
in which symptoms were recorded (63 per cent). They indicate 
rupture of the aneurysm, are often massive, intermittent, recur at 
irregular intervals, and are usually the immediate cause of death. 
The hemorrhages may take place into the abdominal cavity or 
bile ducts, or into the gastrointestinal tract. Gastric and intestinal 
hemorrhage is frequently occasioned in these cases as a result of 
the rupture of the aneurysm into the biliary tract. In Irvine’s 
case, however, rupture occurred into the stomach; in Sommer’s 
and Babington’s into the duodenum and in Reichmann’s into the 
intestine. Bleeding frequently checks itself by the rapid filling of 
the bile passages with blood. Even though moderate, hemorrhage 
usually occurs following the colicky pain and is associated with 
constitutional signs of weakness, rapid pulse and anemia. 

Jaundice. According to Grunert, icterus was noted in 64 per 
cent of the cases of hepatic aneurysm and according to Schupfer in 
(62 per cent and to Rolland in 40 per cent. In this series of 49 cases 
in which symptoms were recorded, it occurred in 27 instances 
(55 per cent). It may be temporary or permanent and is usually 
increased with the attacks of the pain, though jaundice without 
pain has been observed in a number of instance. (Tuffier’s, 
Baruch’s, and our own cases). Temporary jaundice was noted by 
Quincke, Lebert and Mester. The jaundice is caused by the pres- 
sure of the aneurysm on the biliary passages or it may be due to 
hemorrhage from the aneurysm into the larger biliary passages 
producing obstruction by the formation of clots. The recurrent 
forms of jaundice are produced according to Bickhardt and Schu- 
man by the latter condition. 

Fever. A rise in temperature is occasionally noted. It occurred 
in 16 of this series of 49 cases, in which symptoms were noted (32 
per cent), though in some of the cases it may be explained by causes 
other than those due to the aneurysm. 

It may rise as high as 103° or 104° and usually occurs with the 
paroxysms of pain and may be associated with chills. Fever was 
first noted by Quincke in his case and occurred in Standhartner’s, 
Ross and Osler’s, Borchers’s, Caton’s, Hale White’s, Sauerteig’s, 
Mester’s, Hansson’s, Brion’s Sommer’s, Allessandri’s, Reichmann’s, 
Baruch’s, Teacher and Jack’s and McCrae’s cases. 

The rise in temperature has been compared by Quincke with that 
accompanying biliary colic and is probably due to infection or in 
some instances to the absorption of the blood following hemorrhage. 

Tumor Formation with Enlargement of the Liver. Marked enlarge- 
ment of the liver has been noted in a number of instances, especially 
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where the aneurysm had become massive. It was present in 
Sauerteig’s, Wallman’s and our cases. Distention of the gall-bladder 
was recorded in the cases of Stokes, Niewerth and Allessandri. In 
Stokes and Allessandri’s cases it was due to pressure on the bile 
ducts and to the retention of bile in the gall-bladder and in 
Niewerth’s it was produced by hemorrhage into the gall-bladder. 

A palpable mass representing a hepatic aneurysm noted in the 
region of the liver was observed in the cases of Riedel, Bickhardt 
and Schuman and Tuffier. In Riedel and Tuffier’s cases the 
tumor was nonfluctuant, while in Bickhardt’s it fluctuated several 
days before death. While a nonpalpable mass was revealed in the 
cases of Friedman and Hogler, a visible pulsation was noted over 
the region of the liver associated with a systolic murmur. These 
signs lead to a correct diagnosis. 

In addition to the symptoms already noted others more general, 
such as indigestion, anemia, emaciation, weakness, dizziness and 
fainting attacks have frequently been observed. 

Diagnosis. ‘The diagnosis of this affection is usually exceedingly 
difficult, as is evidenced by the fact that in but 2 cases of the 65 
collected was the diagnosis correctly made during life except in 
those instances in which exploratory incisions were performed. 
The signs of colic resembling those of cholelithiasis, hemorrhage and 
icterus must be considered, especially when following upon such 
infectious diseases as pneumonia, typhoid fever and acute endo- 
carditis. The diagnosis becomes more positive if a pulsating tumor 
is evident in the region of the liver exhibiting a systolic bruit. 

In the differential diagnosis, cholelithiasis, duodenal ulcer and 
pancreatic carcinoma must be considered. In cholelithiasis there is 
usually an absence of hemorrhage and always of a pulsating tumor. 
On the other hand gallstones and aneurysm of the hepatic artery 
may occur in the same individual as was noted in Chiari’s, Schmidt’s, 
Grunert’s and DeVecchi’s cases, which may render the diagnosis 
even more difficult. 

In duodenal ulcer the pain is not usually of the violent gall-bladder 
type, jaundice is usually absent and the roentgen-ray findings are 
ordinarily sufficiently suggestive to clear up the diagnosis. In 
carcinoma of the pancreas there is usually an absence of severe 
abdominal pain and large hemorrhages are unusual. 

The average duration of this affection is from four and one-half 
to five months, the shortest being two months, as was noted in 
Borcher’s case, and the longest eight and one-half months, as in 
Mester’s case. 

Treatment. Zesas,? who carefully reviewed the literature of 
this subject in 1910, concludes that ligation of the hepatic artery in 
‘ases of aneurysm is the only rational method of treatment and 


2 Fortschr. der Med., 1910, 28, 1313. 
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maintains that there should be no delay in performing this operation 
once the diagnosis is established. Hogler very recently likewise 
arrives at a similar conclusion and points to the fact that Kehr 
was the first to perform this operation with recovery of his patient, 
establishing this operation as a justifiable surgical procedure. 
Previous to this period 3 cases were operated on with fatal results 
(Sauerteig, Niewerth, (Heller, operator), Mester, (Miculicz, operator), 
in none of which was the artery ligated. 

On the other hand there has been considerable controversy 
regarding the propriety of ligating the hepatic artery in cases of 
aneurysm. Baruch refutes the advisability of performing this 
procedure from his experiments on thirty animals, and maintains 
that necrosis of the liver may result in consequence; according to 
his observations the more centrally the ligature is placed the less 
liable is this complication to ensue. Behrend* has also arrived at 
a similar conclusion from his experimental work on animals and has 
demonstrated that ligation of the hepatic artery terminates fatally, 
the interruption of the circulation resulting in an acute yellow 
atrophy of the liver with large areas of necrosis. Zesas, however, 
maintains, in opposition to this view, that animal experimentation 
differs in many respects from the actual conditions observed in 
human beings in whom on account of the length of duration of the 
affection sufficient time has elapsed for a collateral circulation to 
have thoroughly established itself. 

Since the first successful operation performed by Kehr in 1903, 
9 other cases have been subjected to surgery, the case of Riedel, 
Grunert (Habs, operator), Allessandri, Tuffier, Friedman, Merkel, 
Baruch, Anderson and Kading; of these but 3 recovered, the 
vases of Friedman, Anderson and Kading. 

Finally it is interesting to note that of the 13 cases on whom 
operations were performed, on but 8 was the diagnosis correctly 
made at operation, the cases of Kehr, Grunert, Allesandri, Tuffier, 
Baruch, Friedman, Anderson and Kading. 

Conclusion. It may be well to again draw attention to the fact 
that aneurysm of the hepatic artery is a rather rare affection, but 
65 cases in all having been recorded; that the main symptoms of 
the diseases are colicky-like pain occurring in the region of the gall- 
bladder, hemorrhage and jaundice and occasionally a pulsating 
tumor exhibiting a systolic bruit; that ligation of the hepatic 
artery is the only rational method of treatment. 


® Surg., Gynec. and Obst., 1920, 31, 182. 
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FIBRILLATION OF THE AURICLE RETURNED TO NORMAL 
RHYTHM. 


By Louis Fauceres Bisnop, M.D., 


PRESIDENT OF THE GOOD SAMARITAN DISPENSARY AND CONSULTANT IN HEART AND 
CIRCULATORY DISEASES AT THE LINCOLN HOSPITAL, NEW YORE. 


Ir would seem advisable to study a few electrocardiograms of 
cases illustrating the return to normal rhythm in hearts which 
have been the seat of fibrillation of the auricle but were later normal 
in their auricular function. Some of the people with hearts of 
this type are under observation at the present time. 

An excellent example is that of a man with extremely advanced 
circulatory disease, which is shown by an enormous enlargement 
of the heart, the maintenance of a terrific blood-pressure, the 
recurrence at various times of all the cardiac symptoms of heart 
falure, namely, dyspnea, edema, congestion of the lungs, liver 
and kidneys, and occasionally fibrillation of the auricle. 

This man, nevertheless, now presents a fair appearance of health 
and a regular heart as the result of being put on a strict regimen. 
The only specific treatment he has been given for his fibrillation 
is digitalis. His normal rhythm is therefore a part of the natural 
history of the ups and downs of the auricle. 

Another illustration of auricular fibrillation of an entirely dif- 
ferent character is that of a man who developed cardiac disease as 
a result of long-standing, continued nervous strain and overwork. 
He had symptoms of angina pectoris. At the time of his exami- 
nation he had auricular fibrillation. His heart is now regular as 
a result of his being put under a strict regimen. 

The histories of the other cases are herewith described in detail 
with the electrocardiograms illustrating the return of rhythm to 
normal after auricular fibrillation. 


Case I (LPIB).—A tall, stout man, single, aged forty-one years, 
weighing 200 pounds, came to the office complaining of palpitation. 
He had no precordial pain. His family history was negative and 
his personal habits were very good. He kept his bowels regular 
by daily doses of Russian oil. He gave a history of malaria seven 
years ago and rheumatism when thirteen years old, which, how- 
ever, was apparently without cardiac involvement. He had had 
an attack of palpitation similar to his present one ten years ago. 
His present attack of cardiac palpitation followed influenza which 
he had four weeks previously. The attacks were best relieved by 
taking aromatic spirits of ammonia. 

No marked abnormalities were found on physical examination. 
There were no heart murmurs and the pulse was regular on aus- 
cultation. The systolic blood-pressure was 120 and the diastolic 
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95. The blood picture was normal in every respect. Urinalysis 
showed no albumin and no sugar, but there were some leukocytes. 
It had a specific gravity of 1030. The Wassermann reaction was 
negative. 


Fia. 1 (a).—Electrocardiogram showing auricular fibrillation, April 7, 1919. 


Fia. 1 (b).—Electrocardiogram showing return to normal rhythm without specific 
treatment, April 8, 1919. 


Case II (LISD).—A minister, aged forty-seven years, weighing 
185 pounds, came for examination because of precordial pain on 
exertion. This pain occasionally extended down his left arm. 
His first attack of pain came on suddenly about a year previous 
to his coming here. He never had any attacks at night, but slept 
very well. 

His family history was negative. His personal habits were 
excellent. Aside from recurring attacks of tonsillitis, he had had 
no former illness. 

On examination a systolic murmur was heard several times over 
the aortic area, but no more definite signs were found. His systolic 
blood-pressure was usually 140 and his diastolic 100. The blood 
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picture was entirely normal and the Wassermann reaction was 
negative. Urinalysis revealed a faint trace of albumin and an 
occasional hyaline cast. The specific gravity varied between 
1008 and 1028. 

Under routine treatment with fortnightly doses of castor oil 
and careful dietary restrictions the symptoms have been greatly 
relieved during the succeeding two years. 


Fra. 2 (b).—Electrocardiogram showing return to normal rhythm without specific 
treatment, March 22, 1921. ° 


Case III (LOSL).—This man was a physician, aged forty-eight 
years, short and weighing 172 pounds. He complained of occasional 
skipping of the heart, giving him a peculiar feeling and a little dull 
pain. These symptoms had occurred during the preceding five 
years and seemed to have some relation to the eating of shell- 
fish and green peppers, as well as to excessive tobacco smoking. 
His family history was negative aside from the death of one brother 
from tuberculosis. His appetite was good and his bowels were 
regular, due, no doubt, in some part to the fact that he took plenty 
of daily exercise. 
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Fic. 2 (a).—Electrocardiogram showing auricular fibrillation, April 20, 1918. 
= 


32 BISHOP: FIBRILLATION OF THE AURICLE 


The only illness he had had was pneumonia when at college and 
occasional attacks of grip. 

Physical examination on several occasions showed a soft systolic 
murmur both at the apex and over the aortic area. While under 
observation he suffered from an attack of auricular fibrillation, 
which was also verified by the electrocardiogram. The blood- 
pressure varied between systolic 115-130 and diastolic 90-95. On 
our advice his tonsils were removed. Following the attack of 
fibrillation } gr. of digitalis was given b. i. d. A week later the 
heart was greatly improved. 


Fia. 3 (b).—Electrocardiogram showing return to normal rhythm, January 20, 1921. 


The first urine examination showed a specific gravity which 
varied between 1024 and 1028. There was a faint trace of albumin, 
and in one specimen sugar to the extent of 1.6 per cent was found. 
Exactly two years later the urinary findings were entirely normal. 
The blood Wassermann was negative. The red and white cell counts 
and the hemoglobin were normal. 

During the two years which have elapsed since this patient was 


: 
Fic. 3 (a).—Electrocardiogram showing auricular fibrillation, January 18, 1919, 
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in the office he has had only four or five heart attacks, all of which 
were of very short duration. Since his tonsillectomy he has felt 
much better, but is unable to say whether this has had anything 
to do with the celief from heart attacks. 

Under the regimen of fortnightly doses of castor oil he has had 
entire relief from his attacks and is able to exercise and go hunting 
as much as he wishes. He has noticed that the attacks usually 
follow either overeating or excessive use of tobacco. 


Fia. 4 (b).—Electrocardiogram showing return to normal rhythm, December 15, 
1920. 


CasE IV (IBIP).—A man, aged fifty-three years, weighing 175 
pounds, single, came to the office complaining of dyspnea on exer- 
tion, pain and high blood-pressure. His personal habits were 
good. He abstained from tobacco, tea and coffee. His history 
revealed several attacks of rheumatism, measles and two attacks 
of pneumonia, twenty and five years ago respectively. His family 
history was negative except that his father died of Bright’s disease. 

His present complaint was of apparently rather short duration, 
having commenced three or four months previous to examination. 


| 
Fia. 4 (a).—Electrocardiogram showing auricular fibrillation, October 16, 1920. 
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His heart was found to be very much enlarged, with a soft apical 
systolic murmur and marked accentuation of the aortic sound. 
His blood-pressure was very high, ranging between 250-220 systolic 
and 140-120 diastolic. The blood examination showed a very 
definite anemia with 80 per cent hemoglobin and 4,200,000 red 
blood cells. The Wassermann reaction was negative. Urinalysis 
revealed a marked amount of albumin with a moderate number 
of hyaline and granular casts. The specific gravity was 1015. 

The first electrocardiograms showed the heart-rate to be regular. 
Under slight digitalis therapy the last tracings gave only a moderate 
sinus arrhythmia. 

A month ago he complained of slight precordial pain on exertion. 


This is a contribution to the natural history of fibrillation of the 
auricle, with particular reference to the emphasis of the importance 
of a careful appraisal of results of treatment in these people. 


A CASE OF HEART-BLOCK AND AURICULAR FIBRILLATION 
WITH POSTMORTEM SPECIMEN; COMMENT ON THE 
ETIOLOGY OF FIBRILLATION. 


By SeLiAN Nevuor, M.D., 


CARDIOLOGIST, BROAD STREET HOSPITAL; ATTENDING PHYSICIAN, CENTRAL AND 
NEUROLOGICAL HOSPITAL; ASSOCIATE PHYSICIAN, LEBANON HOSPITAL, 
NEW YORK. 


M. S., female, aged eighty years, was admitted to the ward 
August 7, 1920. Except that she entered the hospital acutely 
ill and that she had been in normal health prior to admission, no 
history was obtainable which threw any light upon her present 
illness. 

The house physician made the following notes: “Shortly after 
admission the pulse-rate was around 150 and very irregular. ‘The 
patient was cyanotic. She was given 1 dram of tincture of digitalis 
and +}, gr. nitroglycerin every five minutes for one hour. (The 
total amount of the tincture thus administered was 1} ounces.) 
After a short time the cardiac rate dropped to forty per minute 
and gradually became slower until the rate was twenty-eight per 
minute. It remained at that rate for a few days, again gradually 
to increase to forty per minute. Upon admission she had an attack 
lasting two or three minutes, during which ‘time breathing almost 
entirely ceased, and the pulse and heart action were scarcely per- 
ceptible. These spells were rather frequent during the first two 
days; they became less frequent, to disappear entirely on the 
fourth day.” The patient died November 15, 1920. 


a 
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I examined the patient for the first time about one week after 
admission. ‘The heart action then was slightly irregular, the rate 
forty-five per minute. On the succeeding days and until the time 
of death, the ventricular rate remained between forty and fifty 
per minute. There were no cardiac murmurs. There was no 
edema of the legs. There were a few mucous rales at both bases. 
The patient was fairly comfortable and not very dyspneic. | 
took the first electrocardiogram two weeks after admission (August 
21) and then another on November 10 (Fig. 1), one week before 
death. Both were alike and showed auricular fibrillation and 
heart-block (Fig. 1). As a terminal illness the patient developed 
lobar pneumonia, with fever ranging to 104° F.; during this period 
the pulse varied from forty to sixty-five per minute. 


Fic. 1.—Typical section of a long electrocardiogram showing auricular fibrillation 
and heart-block. The ventricular action is slightly arrhythmic and the predominating 
rate is forty-six per minute. 


Because the patient, a city ward, died without leaving relatives 
or friends, the heart could not be obtained for several weeks after 
her death. A bit of ventricular musculature was then excised, 
hardened and sectioned to discover whether the heart could still 
be used for microscopic study; it was found that the musculature 
was in too poor a state of preservation for such purpose. ‘The 
gross pathology, however, was quite apparent, and it is question- 
able whether microscopic examination would have added any- 
thing of importance. The heart was slightly enlarged. The wall 
of the left ventricle was slightly thicker than normal; the right 
ventricle was abnormally thin toward the apex. The right ven- 
tricular cavity was somewhat dilated. ‘There were small areas of 
thickening on the mitral cusps. ‘There was surprisingly little inter- 
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stitial fibrous change throughout the entire musculature. The 
auricles were not enlarged or thickened. The region of the sino- 
auricular node—the pace-making area at the junction of the 
soperion vena cava and the right auricle—showed no macroscopic 
change; the artery of that node was not visible or palpable. 


A. A. V. 
D. M. 


Fic. 2.—Photograph of the heart showing sclerosis of the coronaries (C.) and 
of the artery of the auriculoventricular node (A. A. V.). The artery is surrounded 
by a zone of degenerated musculature (D. M.). 


The chief pathologic changes (Fig. 2)—undoubtedly the ones 
that finally caused the cardiac disturbance—were found in the 
coronaries, in the artery of the auriculoventricular node (the node 
of Tawara) and in the musculature surrounding the node. The 
coronary was thickened and sclerosed, although slightly patulous. 
The artery supplying the auriculoventricular node (the beginning 
of the auriculoventricular conduction system, the normal conveyer 
of impulses from auricle to ventricle) was completely calcified. 
The artery is seen occupying a position somewhat lower than the 
normal site of the node, but surrounding the artery (and prob- 
ably as the result of its calcification) may be seen a distinct zone 
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of degenerated musculature (Fig. 2), which undoubtedly includes 
the node, either partly or entirely. 

Comment. It is of great pathologic and clinical importance, 
especially in those suffering from what I may term impending 
“coronary failure,” to note how long the final pathologic “insult” 
can hold off before complete occlusion of the coronaries or their 
subsidiaries occur. Undoubtedly the calcifying process in the 
coronary, and particularly in the artery of the node, had been 
going on for many years, yet the patient at the time of her death 
was eighty years old and had lived in cardiac comfort until sudden 
heart failure supervened; in all probability this resulted from 
final complete closure of the calcified artery supplying that node. 
This patient is but another illustration of the fact that the slow 
process of intracardiac arterial disease had never at any time 
sharply interfered with the factor of safety of the heart, and that 
ample time had probably been given for the establishment of 
coronary anastomosis; for, contrary to older teachings, it is now 
known that the coronaries are not end-arteries and that many deeply 
situated anastomoses exist. 

Before proceeding to the clinical aspect of the case it may per- 
haps be well to recall certain pertinent physiologic attributes of 
the cardiac musculature. One of these is cardiac irritability. 
This does not depend upon the strength of the stimulus. It is, 
however, considerably influenced by other factors, especially by 
the state of nutrition of the cardiac musculature at the time of 
stimulation. Cardiac tissue is refractory to all stimulation during 
its period of contraction, hence the heart is irritable in the physio- 
logic sense during its diastolic or resting period alone. Conduction, 
another important attribute, varies considerably in different parts 
of the heart; it is best in the specialized tissues—the sinoauricular 
node (the rhythm center) and the junctional tissue (the auriculo- 
ventricular conduction system). 

The chief clinical interest in our case centers in the occurrence 
of heart-block and auricular fibrillation, but especially in the 
etiology of the latter. The heart-block is the cause of the slow 
ventricular activity. This is readily explicable from the gross 
pathologic changes—the calcified nodal artery and the myocardial 
changes in and near the atrioventricular node (Fig. 2). These 
focal changes undoubtedly destroyed the conducting function of 
the atrioventricular node. The massive digitalis therapy—1} 
ounces of the tincture within one hour—may have been a factor in 
continuing the slow ventricular activity, although there is a definite 
note of the house physician stating that there were attacks of 
apnea with scarcely perceptible heart action (Stokes-Adams syn- 
drome) upon admission. Nor does it seem probable that digitalis, 
even in such massive doses, could have had continued depressant 
action upon the ventricles during the remainder of the patient’s 
life, approximately three months. 
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Regarding the auricular fibrillation we have no exact data as 
to its onset, except that the rapid and irregular pulse at the time 
of admission was probably indicative of this type of arrhythmia. 
Whether it had been present before hospital admission we do not 
know; from the obtainable history, however, there is no evidence 
of any prior attack of dyspnea or heart failure. Toxic causes 
(such as are encountered, for example, in exophthalmic goiter), 
reflex disturbances of the rhythm center from gastrointestinal 
disease, emotional disturbances, etc., need no consideration here 
as etiologic factors of the auricular fibrillation. 

The possible causes of auricular fibrillation with heart-block 
in our case may perhaps best be discussed under the following 
headings: 

1. Structural changes in the pace-maker. 

2. Primary nutritional disturbances in the pace-maker. 

3. Interference with and blocking of the normal spread of 
auricular impulses from a normally functionating pace-maker. 

1. Structural Changes in the Pace-maker. Several observers 
(Cohn and Lewis,! Falconer and Dean,? Draper,’ H. Freund‘ and 
others) had previously made careful serial microscopic examinations 
of the pace-maker and of the pace-making area in cases of auricular 
fibrillation with and without heart-block, and had ascribed decided 
etiologic significance to more or less extensive pathologic changes 
in the sinoauricular node. Such changes—usually degenerative 
and sclerotic in nature—where marked can undoubtedly cause 
auricular fibrillation. In some cases of auricular fibrillation, 
however, the sinoauricular nodal region was found normal or 
almost so. Hence where marked sclerotic changes are absent 
other causes for ths arrhythmia must be sought. As above 
mentioned, macroscopic examination showed no evidence of any 
gross or extensive change in the pace-maker in our. specimen. 

2. Primary Disturbances in the Pace-maker. This would here 
refer practically to calcification and consequent occlusion of the 
artery gf the pace-maker or to occlusion of one of the coronaries 
which occasionally gives off a branch to this node. The former 
change was absent in our case. Regarding the latter, while the 
coronaries were thickened and sclerosed: they were still patulous, 
and hence would scarcely have interfered sufficiently with the 
arterial supply to the pace-maker, even assuming that a branch of 
the latter was given off by one of the coronaries. 

3. Interference with and Blocking of the Normal Spread of Auric- 
ular Impulses from a Normally Functionating Pace-maker. Porter 

1 Auricular Fibrillation and Complete Heart-block, Heart, 1912-13, 4, 15. 

2 Observations on a Case of Heart-block with Intermittent Attacks of Auricular 
Fibrillation, Heart, 1911-12, 3, 247. 

3 Pulsus Irregularis Perpetuus with Fibrosis of the Sinus Node, Heart, 1911-12, 
dy und Pathologisch-anatomische Untersuchungen iiber Arrhythmia 
perpetua, Deutsch. Arch. f. klin. Med., 1912, 106, 1. 
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(quoted by Garrey) considers that “fibrillary contractions may be 
due to interruption of the contraction waves.” Working indepen- 
dently, Garrey® and Mines* have shown experimentally that if the 
auricles be thrown into a state of fibrillation by direct faradization 
(the usual method), and if then a portion of auricular tissue (e. g., 
the auricular appendix) be temporarily clamped off, fibrillation 
will continue in the remainder of the auricular tissue. When 
the clamp is removed the entire auricle again fibrillates. They 
have also found that if the auricle be incised trouser-fashion, so 
that sufficiently broad auricular strips remain connected by 
sufficiently broad auricular bridges and then the auricle be faradized 
anywhere, contraction of the various auricular strips will continue 
long after faradization has ceased. Garrey calls such contractions 
“circus contractions,” for he assumes that such an excitation wave 
travels in a continuous circuit and that the impulse spreads from 
fiber to fiber. In the experimentally slit auricle these circus 
excitation waves are irregularly and Sinuously blocked because of 
the difference in refractory periods of the incised fiber groups and 
because impulse conduction is interfered with. Thus while the 
circus excitation as an excitation impulse continues, the auricular 
strips are actually contracting at varying times and with varying 
energies. The result is incoérdinate contraction, the irregular 
auricular tremor characteristic of fibrillation. Garrey also points 
out that “circus waves” are different from the normal in that the 
latter are large waves with rapid spread of the excitation; the 
reverse is true of “circus waves.”’ Lewis and his co-workers 7 * * !° 
have recently corroborated Garrey’s observations in a series of 
experimental and clinical papers. 

The theory of Garrey and Mines seems to explain some clinical 
entities in which auricular fibrillation occurs frequently and in 
which an auricular mass as such may act as a factor. Thus in 
rheumatic mitral stenosis in which auricular hypertrophy and 
distention is common, and in cardiosclerosis in which accompany- 
ing sclerotic changes in the musculature are not infrequent, simple “ 
mechanical interference with the propagation of a “circus wave” 
may finally throw the auricle into fibrillation. My tentative 
interpretation in such instances is that there occurs mechanical 
hindrance to the spread of the excitation wave similar to what 
happens in the experimentally slit auricle; the excitation wave 


5 The Nature of Fibrillary Contraction of the Heart: Its Relation to Tissue Mass 
and Form, Am. Jour. Physiol., 1914, 23, 397. 

6 On Dynamic Equilibrium in the Heart, Jour. Physiol., 1913, 46, 349. 

7 Observations upon Flutter and Fibrillation, Heart, 1920, 7, 127, 191. 

8 Observations upon Flutter and Fibrillation, Heart, 1921, 8, 83. 

® Further Observations upon the State of Rapid Reéxcitation of the Auricles, 
Heart, 1921, 8, 311. 

10 A Demonstration of Circus Movement in Clinical Flutter of the Auricles, Heart, 
1921, 8, 341, 361. 
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cannot spread evenly and ripple-like because auricular conductivity 
and irritability are interfered with by the diseased or distended 
auricular strips; hence the excitation wave is irregularly and 
sinuously blocked and fibrillation results. 

In addition to pathologic or mechanical changes in the auricular 
musculature, and excluding all toxic causes, it is of clinical 
importance to attempt a correlation of the theory of “circus waves” 
to disease primarily found not in the auricles but in the ventricles. 
It is, for example, no uncommon experience to find auricular fibril- 
lation as a temporary or agonal arrhythmia with or without slow 
ventricular action in cases of coronary disease during an attack 
of occlusion (coronary failure), with or without pulmonary edema. 
Such sudden disturbance in intracardiac circulation with resultant 
impaired nutrition in the auricular musculature would seem suffi- 
cient to interfere with and impair the normal physiologic rhythmic 
excitation wave in the latter by producing local differences in the 
refractory periods and conduction time of the auricular excitation 
wave; thus a pathophysiologic basis fur auricular fibrillation would 
be laid. In our case there was coronary disease with occlusion, 
the ventricles were beating automatically (heart-block) and the 
auricles were fibrillating. The possible influence of digitalis has 
already been discussed. Ordinarily in heart-block with coronary 
disease the auricles beat regularly and approximately at a normal 
rate. The assumption in such cases is that auricular nutrition is 
not sufficiently damaged to prevent the normal spread of impulses 
and excitation waves. Where auricular fibrillation occurs with 
heart-block the assumption seems fair that auricular disease or 
at least poor coronary circulation (coronary failure) so damages 
the entire intracardiac nutrition—auricles as well as ventricles 
—that auricular excitation waves are irregularly blocked similar 
to the blocking of the experimental “circus waves.”’ As a result the 
auricles are thrown into that state of fibrillary contraction we 
designate clinically as auricular fibrillation. 


THE ARSENICAL TREATMENT OF CHRONIC INFECTIOUS 
ENDOCARDITIS.* 


By Joseru A. Capps, M.D., 


CHICAGO, 
(From the Medical Clinic, St. Luke’s Hospital, Chicago). 


‘ ’ 


By the term “chronic infectious endocarditis” we refer to the 
group of cases known also as chronic malignant, or ulcerative 


* Read at the Meeting of the Association of American Physicians, Washington, 
D. C., May, 1922. 
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eudocarditis, running a course of three months to two or more 
years. This group is sharply distinguished from the chronic 
rheumatic endocarditis by the fact that the latter is associated with 
polyarthritis and by bacteria-free blood. It is convenient to 
separate this group also from the acute forms of infectious endo- 
carditis, which present the clinical picture of acute septicemia. 
The organisms grown from the blood of these acute cases are the 
virulent strains of hemolytic streptococcus, pneumococcus, or 
gonecoccus, while the organisms found in the blood of the chronic 
infectious type are the less virulent Streptococcus viridans or closely 
allied pneumococcus. 

The diagnosis of chronic infectious endocarditis is somewhat 
difficult to make, because the patient is often up and about and 
may consult the physician only after weeks of malaise, weakness, 
slight fever, palpitation and loss of weight. Sometimes the occur- 
rence of daily fever and sweats suggests tuberculosis; occasionally 
the development of abdominal tenderness and enlargement of the 
liver leads to a diagnosis of cholecystitis; frequently a high fever, 
enlarged spleen, and leucopenia simulate typhoid fever; or, in the 
absence of fever, the rapid pulse, sweats and loss of weight resembles 
a thyrotoxicosis. Later the true nature of the affection is revealed 
by the appearance of cardiac murmurs and emboli. When the 
emboli reach the brain, transitory loss of consciousness and motor 
symptoms may ensue; when they go to the spleen the organ becomes 
large and tender; when they affect the kidney, blood and albumin 
appear in the urine. Upon these findings the clinical diagnosis 
may be made, but the final proof rests with the recovery of Strepto- 
coccus viridans or pneumococcus, or rarely influenza bacillus in 
blood cultures. Skillful technic on the part of the bacteriologist 
and repeated examinations of the blood are essential in obtaining 
positive cultures. Even then according to Libman the majority of 
cases will yield negative results. 

The purpose of this paper is to enter into a discussion of sympto- 
matology only so far as it affects the diagnosis of the disease. ‘The 
diagnosis established, our interest is in the prognosis and the result 
of various methods of treatment. 

A review of the literature (Table I) brings out the frequency of 
an earlier and supposedly a healed rheumatic endocarditis. ‘The 
mitral valves are most often involved, but the aortic may also be 
inflamed, either alone or in combination with the mitral valves. 
Blood cultures were not taken by the early observers and are not 
recorded by many recent writers. The positive cultures obtained 
show a marked preponderance of Streptococcus viridans, next in 
frequency the pneumococcus and a few scattered instances of influ- 
enza and staphylococcus. 
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Harbitz and Bartel both made important observations in large 
series of necropsies in chronic infectious endocarditis. They 
described even in these fatal cases evidences of healing of the valve 
lesions and suggested that recovery was possible. 

In 1909, Osler stimulated a fresh clinical interest in the subject. 
Until the year 1885 he had seen only the acute types of septic endo- 
carditis, all terminating in death within three months. From 1885 
to 1909, he observed 10 cases of chronic infectious endocarditis, 
running a course from four to thirteen months and all ending 
fatally. He drew a clear picture of the condition, emphasizing the 
frequency of a previous rheumatic infection, the daily remittent 
fever, the petechie, the occurrence of emboli in the brain, kidney 
and retina, and the occasional development of characteristic painful 
nodular swellings under the skin. In six of his patients blood 
cultures were taken, three of which were negative, two showed 
streptococcus and one staphylococcus. 

Soon after Osler’s publication Billings reported 14 cases of 
the chronic type. The notable feature of his contribution was the 
success in securing positive cultures from the blood in every case, 
an achievement made possible by frequent and repeated efforts in 
taking cultures. In 11, Rosenow found pneumococcus and in 3 
Streptococcus viridans, which may be considered as identical. 
Some of this series were treated by autogenous vaccines, and 
some by antipneumococcic and antistreptococcic sera. One patient 
of the 14 recovered, but she had received no specific therapy. 
Billings concludes that vaccines and serum therapy are of no 
value in treatment. 

Schottmiiller states that 1 of his 5 cases recovered, but this 
patient subsequently died of the disease (Libman). 

Latham and Hunt record an interesting case with apparent 
recovery after fifteen months. Blood cultures six times yielded a 
growth of Gram-positive cocci and later they became negative. 
They attributed this result to administration of autogenous vaccine 
by mouth. 

Jochmann says that in his experience chronic infectious endo- 
carditis is caused almost exclusively by Streptococcus viridans, 
whereas the acute type is usually due to Streptococcus hemolyticus. 
He reports 7 cases with 2 recoveries. Three cases were treated 
with antistreptococcus serum, 1. of which recovered and 2 died. 
The other recovered patient received no specific therapy. 

Libman (1912) as a result of a very extensive clinical and bacterio- 
logical experience states that the organisms responsible for chronic 
infectious endocarditis are Streptococcus viridans in 95 per cent and 
influenza and gonococcus together in 5 per cent of cases. He 
describes a large series with typical clinical picture, but in the 
“bacteria-free”’ stage. He believes healing of the valves does occur, 
“although the evidence of complete recovery from the clinical 


| 


44 CAPPS: TREATMENT OF CHRONIC INFECTIOUS ENDOCARDITIS 


side is still very meagre.” “Nearly all cases in which we found 
bacteria in the blood went on to fatal termination with bacteria still 
in the blood. In but few cases did the blood cultures become 
negative and these patients also succumbed.” 

In a recent discussion (1920), however, Libman refers to 4 
recoveries in a group of 150 well observed cases. 

Starling recently referred to 38 cases of chronic infectious endo- 
carditis, no mention being made of blood cultures. ‘Three of these 
patients he considered had recovered, but sufficient time had not 
elapsed to settle this point. 

Sir Thomas Horder in a discussion of 150 cases that had come 
under his observation says that the diagnosis of chronic infectious 
endocarditis rests on a triad of symptoms, viz., active endocarditis 
of chronic type, occurrence of emboli, and the recovery of strepto- 
cocci in the blood. On any two of these symptoms the diagnosis 
may be made with reasonable certainty. Only 1 patient in his 
series recovered. 

Miinzer’s case deserves mention because of his experiments with 
collargol injections which proved to be of no value. 

Oille, Graham and Detweiler have made an interesting study of 
8 mild cases of this disease. Three of the group developed 
arthritis, 3 had hematuria, 1 only exhibited a large spleen and 
none had petechie. In all, however, there was a distinct heart 
murmur and in every case the authors succeeded by the Rosenow 
method in growing Streptococcus viridans in blood cultures. The 
cases were so recent that the final outcome could not be included in 
the table. But the striking success in obtaining positive cultures 
in such mild types of the disease should be a stimulus to more 
intensive bacteriological studies in all suspected cases. 

A summary of the results obtained in the combined series of 
Table I is as follows: 

Of 419 cases reported 12 patients recovered, or less than 3 per 
cent. 

Two of the 12 patients who recovered received vaccine. The 
remaining 10 cases received no specific treatment. 

It is altogether probable that spontaneous recovery does occur in 
chronic infectious endocarditis, far more often than these statistics 
would indicate. The testimony of pathologists is that healed ulcera- 
tive lesions of the heart valves are not infrequently encountered at 
necropsy in persons dying of some other affection. Libman in 
particular has emphasized the likelihood of recovery in many cases 
that are never diagnosed. 

PERSONAL OBSERVATIONS. During the past twelve years we 
have treated all of our cases of chronic infectious endocarditis with 
daily injections of sodium cacodylate (usually intravenously), 
continued over a period varying from seven weeks to four months. 
In many of these patients we failed to find bacteria in blood cultures, 
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although the other clinical findings were sufficiently characteristic 
for making the diagnosis. But for the purpose of determining the 
results of a specific therapy it seemed best to limit the present study 
to those cases alone in which the clinical evidence was correborated 
by positive cultures from the blood. Eight cases were proven up 
by blood cultures and these are described in Table II. 

The clinical features of these cases are so similar to the excellent 
descriptions of Billings, Osler and Libman that little detailed 
comment is called for. 

Two of our patients died, and 6 survive. The duration of the 
disease in the fatal cases was six and thirteen months respectively. 

The observation of the 6 surviving cases extends over periods of 
eleven years and six months, five years and one month, five years, 
two years and one month, six months and three months respec- 
tively. As the infection runs such a chronic course we can draw no 
conclusions from the last 2 cases. The remaining 4 cases having 
remained in good health for two years and more may be reasonably 
classified as recoveries. 

The only specific therapy attempted was the prolonged use of 
sodium cacodylate in daily doses of 1 to 4 grains. The drug 
was pushed until a strong garlic odor was expelled with the breath. 
The preparations sold in the market in ampoule form are not very 
dependable, so that it is advisable to make a fresh preparation every 
few days of a reliable drug. No untoward effects were observed in 
any case. If the bowels became loose the dose was decreased for 
two or three days. Rest in bed was insisted upon during the period 
of treatment. 

The results of blood cultures were of especial interest. Streptococ- 
cus viridans was the organism found in all cases. 

In 1 fatal case six consecutive cultures were positive. In the 
second fatal case three negative cultures were followed by one 
positive. 

All the healed cases showed the disappearance of bacteria from 
the blood during recovery. But it is never safe to give a good 
prognosis from negative cultures alone, since patients frequently 
die under these conditions. 

EXPERIMENTAL Work. The experiments of Allison upon the 
effect of arsenic, in the form of a watery solution of salvarsan, 
diarsenol and arsenobenzol on streptococcus have an important 
bearing on the rationale of this treatment. “These preparations” 
he asserts “possess a distinct bactericidal power against virulent 
strains of streptococci in vitro in dilutions up to 1: 3000, and an 
inhibiting power for at least twenty-four hours in weaker solutions. 
They possess bactericidal action against streptococci also in the 
blood stream of experimental animals. They produce no untoward 
effects on animals where large doses were frequently repeated. 
They possess hopeful possibilities for the treatment of streptococcus 
infections in human subjects as shown by limited human experience.” 
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Our own experience with the arsenic treatment inclines us to 
believe that the drug in the ordinary dosage is “inhibiting,” rather 
than bactericidal, and that it should, therefore, be given over a 
long period in order to bring about the death of the organisms. 

We have employed cacodylate of soda because of its apparent 
safety, but other forms of arsenic may prove superior. 
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THE FATE OF ARSENIC AFTER INTRAVENOUS OR INTRA- 
THECAL INJECTION.* 


By R. D. M.D., 


F. M. R. Butmer, M.B., 


TORONTO, CANADA. 


THE question of the fate of salvarsan, using the term salvarsan 
as a group one for all such arsenical preparations, after its intra- 
venous injection is a large one and the work that is here presented 
only goes a very little way toward answering it. After its adminis- 
tration, arsenic certainly soon appears in the urine and in the feces 
and probably is chiefly got rid of by these routes,. It is equally 
certain that in the body it is not equally distributed: certain 
tissues hold most of it and others scarcely take it up at all. We 
have so far only studied the question thoroughly as regards the 
liver and the spinal cord and find that the drug lodges in the 
former largely in proportion to the amount placed in the blood 
and is apparently not taken up by the nervous tissues in any 


* Read at the meeting of the Association of American Physicians, Washington, 
D. C., May, 1922. 
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recognizable amount. A few preliminary experiments would sug- 
gest that the drug also lodges largely in the long bones and in 
the lungs. 

Several observers have found arsenic in the spinal fluid after 
intravenous administration, but McIntosh and Fildes! failed to 
detect it in the braia. No work has been yet done, as far as the 
writers are aware, ‘n analyzing the spinal cord after intravenous 
injection of the drvg. 

In reviewing the literature regarding experiments with arsenic it 
seems that the usual test employed has been the Marsh one, which 
is now obsolete for the quantitative estimation of small amounts of 
the drug. 

The method employed by the writers is a modification of the 
Gutzeit test as described in the Transactions of the International 
Congress of Applied Chemistry in 1912. The principle of the test 
depends on the formation of arsine from arsenic compounds in the 
presence of nascent hydrogen. Iron as ferric ammonium alum is 
added to the material to be tested, which causes a steady and 
regular evolution of hydrogen, although it inhibits the production 
of arsine. The inhibitory action of the iron is offset by the addi- 
tion of stannous chloride to the material. The advantage of this 
method is that for each test a new set of standards is made under 
exact conditions as to the materials being examined. The lowest 
amount of arsenic that can be estimated in this way is 0.001 mg., 
as arsenic trioxid, and the highest is 0.02 mg. From this the 
percentage of arsenic in any quantity of material can be easily 
ralculated. 

The method used for the separation of arsenic from the organic 
material was as follows. The material to be tested was treated with 
hydrochloric acid and potassium chlorate. This causes the arsenic 
present in the material to be ionized into solution. The material 
is filtered and in the filtrate the arsenic is in solution. ‘The filtrate 
is then treated by the co-precipitation method. This is done by 
neutralizing the filtrate with ammonia, and the addition of ammonia 
until this is 2.5 per cent in excess. Sodium phosphate and magnesia 
mixture are next added, resulting in a precipitation, the arsenic 
being thrown down in the precipitate. The precipitate is dis- 
solved by acid and the arsenic further reduced by the addition of 
potassium iodide. 

The following are sources of difficulty and possible error in the 
determination of small amounts of arsenic: 

1. Reagents. One of the greatest troubles is the difficulty of 
obtaining arsenic-free chemicals. Special acid must be procured, 
as the ordinary so-called chemically-pure acids always contain 
arsenic. Likewise a special arsenic-free zinc must be used. In 


1 Jour. Am. Med. Assn., April 14, 1917, p. 1147. 


RUDOLF, BULMER: ARSENIC AFTER INTRATHECAL INJECTION 49 


all tests where chemicals have a trace of arsenic a control on the 
reagents must be run through with the test and the amount of 
arsenic in the control is then subtracted from the reading of the 
results. 

2. Glassware. Ordinary glassware usually contains arsenic which 
is set free when [in contact with acids, different amounts at 
different times. Thus it is impossible to blank glassware. Hard 
glass, however, is usually arsenic-free. In all our work pyrex 
glassware was used, each piece being tested before being employed. 

3. Filter Paper. All filter papers at our disposal contained 
arsenic, some as high as 0.001 mg. per paper, others a mere trace. 
Fortunately, each paper of a brand held the same amount of arsenic, 
and this, therefore, could be subtracted from the readings. 

4. Special Precautions. Needles and glassware must be carefully 
washed before being used. This is specially necessary when needles 
have previously been used for the administration of arsenic. 

On account of the rather poor results obtained by clinicians in 
spinal syphilis after intravenous and intrathecal administration 
of arsenic-containing drugs much controversy has arisen as to 
whether arsenic has any special effect on the virus of syphilis when 
in the spinal cord. We have attacked the problem by giving 
arsenic medication to animals and then analyzing the cord tissues 
to find if the drug really reached them at all. 

On giving a normal rabbit a dose of phenarsenamine proportional 
to what is given to man no arsenic could be demonstrated in the 
cord one hour after intravenous injection, although it was very 
evident in the blood and the liver. This experiment was repeated 
several times with the same result. Next the dose was increased 
in a series of animals as much as eight and nine times. The rabbit 
getting the smallest amount would have a relatively high therapeutic 
dose while the one receiving the largest amount had sufficient to 
produce profound degenerative changes in the liver. All the 
rabbits were killed one hour after the intravenous injection. Fig. 
1 is a graph representing the result of these experiments. It will 
be seen that the amount of arsenic in the blood rises steadily with 
the dose; that in the liver rises slowly at first, and later very rapidly, 
but none is shown in the tissues of the spinal cord. The dose in the 
lowest animals corresponded to 0.8 gm. in a man and in the highest 
5.6 gm. in a man. 

It is not surprising that no arsenic appears in the spinal cord when 
one considers the nature of its tissues. McIntosh and Fildes? 
found that the factor governing the passage of dyes into the brain 
after intravenous injection was their solubility reaction. This, 
they state, is a peculiar and not a general lipoid one. It corresponds 
to a solubility in chloroform and in water or perhaps their partition 


2 Loc. cit. 
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coefficient in these liquids. In all probability the same holds good 
for the spinal tissues owing to their composition. Thus from a 
solubility point of view, no arsenic would be expected to lodge in the 
spinal cord after intravenous injection and this is just what the 
above experiment shows. 

Failing to detect arsenic in the cord after intravenous injection, 
the writers next tried the intrathecal route. The first problem 
was, would the arsenic if introduced into the lower part of the 
spinal canal diffuse upward? The following experiment would 
suggest at least that it does not do so to any extent. A glass tube 


20 40mg 60 $0 100mg. 1900. 16 
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1.—Graph. 


was filled with 100 ce of water. The vertical column of water 
measured 53 cm., 10 ce were withdrawn and replaced at the lower 
end by 10 ce of water containing 1 mg. of arsenious acid. The 
experiment was repeated using different time intervals, and at the 
end of the time 10 cc of the fluid were withdrawn from the highest 
part of the tube and 10 cc from the lowest. Analysis showed that 
nearly all the arsenic remained in the lowest part of the tube. The 
experiment was repeated with phenarsenamine with the same result. 
Fig. 2 shows the results after 6 mg. was injected at the bottom of the 
tube, and the fluid analyzed twenty-four hours later. 

Theoretically it does not seem likely that drugs injected into the 
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spinal theca should enter the cord tissues as there is normally no 
circulation in that direction. The writers found that in order to 
get any arsenic into the cord in this way it was necessary to inject 
a very large amount. After 1.25 mg. of phenarsenamine in 1 cc of 
saline solution was injected into the spinal theca arsenic was found 
in the spinal cord at the end of one hour, the lower part of the 
cord showing a considerable amount and the upper a mere trace. 
And this, too, while the spinal canal was more or less horizontal. 
The results are seen in Fig. 3. It will be seen in this figure that no 
arsenic appeared in the cord after injection of 18 mg. phenarsena- 
mine intravenously, The amount of arsenic in the control must in 
all cases be subtracted from the readings. 


Fic. 2.*—Diffusion experiment, using phenarsenamine. Time twenty-four hours 
B, 10 ce from bottom of tube; T, 10 cc from top of tube; C, control of reagents. 


In the above experiments it must be remembered that not only 
was a very large amount of arsenic injected into the theca but that 
this was done under considerable pressure. 

Rabbits receiving sufficient arsenic intrathecally to show in the 
cord at death if permitted to live all suffered paralysis after the 
injection. This paralysis seemed to improve somewhat but up to 
the time that they were killed, one hour later, nothing like complete 
recovery took place. In order to determine if the paralysis was due 
to pressure or to the arsenic two rabbits of the same litter were 
treated as follows: One was given 0.75 cc saline solution intra- 
thecally and the other a similar amount of saline containing 1.25 mg. 


* In the illustrations here given the first column is always a blank of the reagents 
used in the actual test and the next seven show the stains produced by different 
amounts of arsenic in milligrams as enumerated underneath. The remaining columns 
show the stains produced by the arsenic in the tissues analyzed, one being always a 
control of the reagents used in the extraction of arsenic from organic material in a 
suitable form for analysis. 
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of phenarsenamine. The animal that received the pure saline 
showed weakness in the hind limbs but within an hour this had 
disappeared. The rabbit that received the phenarsenamine intra- 
thecally showed a profound paralysis in the hind quarters. In 
thirty minutes this had somewhat lessened and the animal was able 
to draw up the limbs. ‘Two hours later the paralysis was much less 
but the animal had developed a general tremor. In six hours the 
animal could hop. Twenty-four hours after the injection profound 
paralysis had set in, with incontinence of feces. Next day the 
weakness had reached the fore limbs; the animal was weak and died 
forty-nine hours after the injection, apparently of paralysis of the 
respiratory system. ‘This experiment shows that very grave results 
followed if arsenic gets into the spinal cord in sufficient amounts 
to be detected by analysis. 


Fic. 3.—Analysis of spinal cords after administration of phenarsenamine: 1, 
Intravenous injection of 18 mg.; 2, lower half of cord after 1.25 mg. intraspinally; 
3, upper portion of same cord; 4, control cord; no arsenic given to animal. 


We next tried whether a solution of arsenic in blood serum 
would induce the deposition of arsenic in the cord. Many experi- 
ments were done with serum prepared in the manner proposed by 
Swift and Ellis. Both cats and rabbits were used in the work, 
with the same results. Fig. 4 shows the findings in a series of 
cats. The Swift-Ellis serum used was always prepared from the 
cat it was afterward given to. In each case the cat was given 
75 mg. of phenarsenamine intravenously, an enormous dose when 
compared to the therapeutic one. An hour later the animal was 
bled, the blood centrifuged and the blood serum obtained placed 
in the ice box over night. Then it was diluted to 40 per cent with 
normal saline, inactivated for a half hour at 57° C. and then used 
as described. As will be seen from Fig. 4 there was no arsenic 
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found in any of the cords after the blank of the reagents had been 
subtracted. It will also be noted that the Swift-Ellis serum showed 
only a trace of arsenic which of itself would account for the finding 
of no arsenic in the cords after its intrathecal use. Each of the 
animals preparatory to our making the serum received a far higher 
dose of arsenic intravenously than is ever given therapeutically. 
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Fic. 4.—Analysis of spinal cords after administration of phenarsenamine and 
Swift-Ellis serum: 1, Intravenous injection of .25 cc Swift-Ellis serum; 2, intra- 
spinous injection of .25 ce Swift-Ellis serum; 3, no Swift-Ellis serum given (In 1, 
2, and 3 cats have had 75 mg. phenarsenamine intravenously); 4, control cord; 
5, control of reagents; 6, one cc serum prepared from control cat after Swift-Ellis 


method only cat received no arsenic; 7, one ce Swift-Ellis serum from cat 2. 


When one considers the small amount of arsenic, if any, that 
reaches the cord after intravenous administration, even when this 
is supplemented by intrathecal injection next day, it seems unlikely 
that any possible good effects in the treatment of cerebrospinal 
syphilis by either the intravenous use of salvarsan or this enhanced 
by intrathecal injection of arsenic-containing blood serum can be 
due to the presence of any of the drug in the cord, but must be 
explained in some other way. 

The writers desire to record their gratitude to Professor L. 
Joslyn Rogers for much skilled advice in regard to the technic here 
used, and also to Professor V. J. Harding for constant assistance. 

Conclusions. 1. When arsenic is injected intravenously little 
if any of it reaches the central nerve tissues. 

2. When it is given in therapeutic doses intrathecally none of it 
‘an be detected in the spinal cord, 
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PNEUMOTHORAX IN TUBERCULOSIS. 


By J. J. Stncrer, M.D., 


(INSTRUCTOR IN CLINICAL MEDICINE.) 


(From the Department of Internal Medicine, Washington University Medical 
School.) 


Ir is not the purpose of this paper to go into the literature of 
the many methods and investigations in pneumothorax, but to 
merely give a short description of one of the methods used and 
the various kinds of lung conditions which seem to be benefited 
by this procedure. 

For many years new and startling cures have been foisted on 
the public, and so positive have been the claims of most of the 
discoverers that even Congress has investigated certain cures. 
From many years of experience with the various cures it is con- 
ceded that rest and proper diet offer the most in the line of cure. 

In discussing the various factors which constitute rest, one must 
consider pneumothorax in this light. It is my opinion that the 
beneficial effect of pneumothorax is primarily the rest given to a 
diseased lung. Conversely, overactivity of the lung during exer- 
cise increases the diseased process. 

The mechanical factor of rest as produced by pneumothorax 
that is, placing the air cushion between the lung and the chest 
wall—is very simple. As we breathe, air is forced into the lungs 
through the bronchial tree. The bronchial tube represents the 
line of least resistance, and thus the air is forced into the alveoli 
of the lungs (Fig. 1). As the bronchial tubes simply represent the 
conduction channels of the air, it therefore becomes a relatively 
simple matter to close the line of conduction by pressure on the 
lungs. In this condition the tubes in the opposite lung being 
the line of least resistance, air will then be forced into them and 
thereby give the desired rest to the diseased lung (Fig. 2). 

Pneumothorax Apparatus. This consists of a stand upon which 
an upright is fastened. On the upright portion a manometer is 
placed. Two 500 cc bottles are arranged on the base, one upright, 
B, and one inverted, D. The height of the upper bottle is adjust- 
able, as seen in the illustration. The upright portion of the instru- 
ment contains clips in which various test-tubes for the necessary 
solutions are kept K, also a hand bulb, L. The tube A connects 
with a two-way valve F, so that the current or pressure can be 
directed from the bottle B or to the manometer through the tube 
marked G. Thisapparatusis placed in a covered box. Theapparatus 
is portable, its weight being twelve pounds. 

The modus operandi of the instrument is as follows: By 
connecting the hand bulb to the upright bottle after disconnect- 
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PLATE I. 


Shows evidence’of tuberculosis in the right upper lung down to the fourth riv. 
This patient (Mr.§W.) had repeated hemorrhages in the month previous to exami- 
nation. Temperature 101°, with persistent cough. After several pneumothorax 
injections the condition of the lung is shown in Plate II. 


Fig. 1.—A schematic drawing showing the trachea with the bronchial tree and 
alveoli. A represents the parietal pleura, B represents the normal pleural cavity and 
C represents the lung. The arrows show the course of the air breathed. Note the 
equal distribution in both lungs. 
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PLATE II. 


Note the complete collapse of the lung about the hilus on the right side. There 
was a complete cessation of hemorrhages from April 9, 1920, as injections up to 
date. It has been necessary to refill the lung with air every three or four weeks. 
Note the relative freedom from tuberculous infection in the left lung. This complete 


compression is not usually seen on account of adhesions which are usually present 
in most lungs. 


Ar in Pleural 
Cavily 


Fic. 2.—A schematic drawing shows how the introduction of air into the pleural 
cavity B compresses the bronchial tree, so that the air currents are directed into the 
oppositelung. Note the sizeof the pleural cavity B after airis injected. The pressure 
of the air against the lung closes the bronchial tree of the side. 
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ing the tube at A, air is forced into the same; this forces the water 
through C into the upright bottle D. By connecting the tube at 
A and closing the valve at F the water will remain in D: By open- 
ing the valve at / the water slowly drips from D into B. This 


PLATE III. 


Plate III is the plate of a patient (F. R.) who had tuberculosis in both lungs, and 
owing to severe and repeated hemorrhages and the hopelessness of her condition it 
was decided to do a pneumothorax on the side which seemed to be less affected. It 
will be noted in the second interspace on the left side that there is a dense, dark, 
annular shadow, and there are also areas of dense fibrosis; the right lung has been 
partially collapsed, but the adhesion seen between the first and the second rib shows 
why the complete collapse could not be effected. It is in this class of adhesions that 
Jacobaeus recommends cauterization through the thoracoscope. We can also note 
the annular shadow, which is not compressed. These particular shadows have been 
described as localized pneumothoraces. Formerly this type of shadow was considered 
by most men as evidence of cavities, but it was noted that the physical signs of 
cavities did not exist in these cases. (Lawrason Brown.) 


forces the air into B, through A, on through the tube and through 
the needle J and into the chest cavity. The air is filtered through 
sterile cotton before being admitted into the chest. To register 
the pressure in the chest, the valve F is connected with the manom- 
eter, and by noting oscillations as varying negative during inspi- 
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ration and expiration one will know when the needle is in the pleural 
cavity. Until one is sure that the needle is in the pleural cavity 
he should not connect the air in B with the needle J. During the 
operation the pleural pressure should be taken from time to time, so 
that as soon as the positive pressure is noted great care can be used 
in the introduction of more air, as the adhesions might be torn and 
hemorrhages occur, and collapse of the patient might result. 


Fic. 3.—This drawing represents the portable pneumothorax apparatus which is 
used in our work. Its simplicity is such that similar instruments can be made by 
anyone who possesses any mechanical skill. The outfit shown weighs twelve pounds, 
and occupies very little space. (See text of the article describing the method of 
operation.) 


The site of injection should be swabbed with tincture of iodin 
and alcohol. We use novocain, 0.5 per cent, as a local anesthetic 
on the skin and pleura. The location of the puncture, of course, 
depends on the physical signs and roentgen findings. When 
possible the axillary line is used, as there is less muscle and fat 
tissue at this site. 
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The first treatment is usually the most severe, as most patients 
fear the operation and the sensation of pain seems to be most 
acute at this time. It is very seldom that any untoward symp- 
toms result, except a slight pain in the shoulder of the side treated. 
This is due to reflex irritation of the pleura. Occasionally patients 
become dizzy and nauseated. Frequently fluid collects (hydro- 
pneumothorax) in the chest cavity, but it is rarely of any importance, 
although at times it may become infected (pyopneumothorax). 


PLATE IV. 

Plate IV is that of a patient (M. S.) admitted November 1, 1920. This dense 
shadow in the chest so obliterated the markings in the lung that it was impossibk 
to tell by physical signs or the roentgen ray whether this was due to fluid or complete 
consolidation. Thoracentesis done at this time gave dry tap, and a diagnostic pneu- 
mothorax was done. 


The amount of air injected varies with the pressure recorded. 
Occasionally 100 ce will register a positive pressure. This is due 
to the air being injected in a pocket in the pleura. At the next 
treatment, which should be done in a few days, more air should 
be injected so that a gradual pressure on the adhesions will result. 
If this does not occur after several injections it is best to discon- 
tinue the treatment. 
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Jacobaeus' recommends the use of an electrocautery needle in- 
serted through a trocar between the ribs to sever the adhesions 
between the lung and the chest wall. Previous to this operation 
he inserts an instrument, called the thoracoscope, in between the 
ribs and finds the adhesions. Occasionally hemorrhages result 
with fatal results. So far as I know no one in this country uses 
this method. 


PLATE V. 

Plate V shows the same patient after several fillings with air; this was taken on 
December 10, 1920. Note the almost complete collapse of the lung with the cavity 
between the third and fifth interspace, which was not compressed. One can readily 
see by comparing Plates IV and V how important the diagnostic pneumothorax is, 
as without this procedure described no true interpretation of the lung could be made. 


However, the time may come when surgery of the chest will be 
much more safe than it is today and the surgeon will not hesitate 
to remove the adhesions from the lung, and it may be as simple a 
matter as removing adhesions within the abdomen. 


} Beitrige zur Klinik der Tuberculose, 1915, 35, 137. 
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PLATE VI. 


Plate VI which was taken on the same patient on March 15, 1921, showed evidence 
of fluid, ‘‘ hydropneumothorax.”’ The lung is shown partially collapsed, with fluid 
in the base of the pleural cavity and air above the fluid. 

Complication of{serous effusion occurs in one-third of the cases, 


PLATE VII. 

Plate VII is that of a patient (R. B.) admitted December 18, 1920. The entire 
right chest was more or less obliterated by a dense shadow. The physical signs 
were such that no definite character of his lung can be made out. Comparing this 
shadow with the one in Plate IV, one sees a striking resemblance. After a diagnostic 
pneumothorax was done (see Plate VIII) note that the shadow was due to fluid. 

vou. 165, No. 1.—JANUARY, 1923 3 
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The collapse of the lung need not be complete to obtain bene- 
ficial results. It is not at all unusual for patients to say they have 
less cough and that fever is less after the first injeetion. How 
much benefit is due to imagination I do not know. However, 
after more or less collapse most of the patients are improved 
objectively. The illustrations will show varying degrees of com- 
pression in which satisfactory symptomatic results have occurred. 


PLATE VIII. 


Plate VIII shows the condition of the chest after the introduction of 200 cc of air. 
The fluid level is easily seen at the junction of the introduced air. 


Pneumothorax can be done in the physician’s office provided 
one has the facilities for proper roentgenological examinations and 
the proper facilities for sterilization. Most patients can take the 
pneumothorax sitting in a chair or on a stool, and are able to leave 
within a few minutes after the operation. The entire treatment 
can usually be done in ten minutes. 

Spontaneous Pneumothorax. The danger of spontaneous pneumo- 
thorax is great, as the sudden filling up of the pleural cavity 
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with air through a tear in the lung compresses the lung and pushes 
the mediastinum with its vessels into the opposite chest cavity. The 
sudden pressure occurs before the compensatory mechanism of 
the body can adjust itself to this condition. When a spontaneous 
pneumothorax occurs the patients are usually in a state of body 
collapse—marked dyspnea, cold, clammy skin, and occasionally 
the patient dies. Spontaneous pneumothorax occurs in tuber- 
culosis fairly frequently, so that compression gradually done will 


PLATE IX. 

Plate LX shows the chest after removal of practically all of the fluid. It will be 
noticed that the lung had not reéxpanded. This condition is due to the dense adhesion 
which extends vertically through the chest; this condition will always remain as a 
chronic pyopneumothorax unless a radical operation is done, in which the ribs are 
removed and the adhesion severed. This was not done in this case because it proved 
to be tuberculosis. 


prevent in many instances a spontaneous collapse. By reversing 
the pneumothorax outfit described in this paper and connecting 
the chest cavity through the needle J to the bottle D, which is 
filled with water, the air is extracted from the pleural cavity until 
a normal manometer pressure is noted. 

Diagnostic Pneumothorax. It has been suggested by Fishberg? 
that the diagnostic pneumothorax will bring certain extrapulmonary 


2 Jour. Am. Med. Assn., 1921, 76, 581. 
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masses into better view. “In about 50 per cent of cases of malig- 
nancy of the lung, pleural effusion’’ (serous, sanguineous or purulent) 
takes place and diagnosis is then rendered more difficult. When 
this takes place the entire one-half of the affected side of the chest 
is obscured in the roentgen plate by a dense homogeneous shadow 
and the usual roentgenographic report is pleural effusion. By the 
removal of several hundred cubic centimeters of this fluid and 
injecting nitrogen or air the extrapulmonary condition can be 
readily noted. 


PLATE X. 

Plate X is of a patient (A. 8.) taken December 17, 1920. It will be noted that the 
dense shadow extends from the hilus on the right side downward and blending with 
the diaphragm, and it is three-quarter inches wide. The physical signs and history 
warrant a diagnosis of bronchiectasis. The patient would bring up two or three times 
a day from eight to twelve ounces of purulent sputum. This condition followed an 
attack of influenza. For two years she was unable to lie down in bed on account of 
severe paroxysms of coughing and the sensation of smothering. 


In using the diagnostic pneumothorax we find that when fluid 
is present in the pleural cavity only one or two operations are 
necessary to determine lung detail. 

Pneumothorax in Other Chest Diseases. Pneumothorax is 
indicated in severe bronchiectasis, abscess of the lung and empyema 
emptying into a bronchus. 
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Severe bronchiectasis may be benefited by pneumothorax. It 
is simply marvellous to see the improvement following the collapse 
of the lung. Patients who have been bringing up purulent sputum 
from four ounces to a pint, and who have found it impossible to 
lie down ir bed, after the second injection will have little or no 
sputum and be able to lie down in any position. Occasionally, 
however, in bronchiectasis we have very dense adhesions which 


PLATE XI. 

Plate of the same patient taken November 13, 1921, shows a collapse of the lung 
following artificial pneumothorax. In‘ this case compression was done on account of 
the severe hemorrhages which occurred two weeks previous to the introduction of 
artificial pneumothorax. One can note in the base of the lung the collapse of the 
bronchiectatic area. Since the operation patient has had no hemorrhages, and is 
able to lie down without coughing and bringing up only an ounce or two of purulent 
sputum daily. .Apparently the bronchiectatic cavities are all collapsed. 


prevent collapse of the lung. In these cases surgery is indicated. 
The procedure used in bronchiectasis is the same as described 
before in the early part of this paper. 

In cases of abscess of the lung, when patients are bringing up 
purulent sputum and when there is a connection between the 
abscess cavity and a bronchus, good results may be obtained in 
this condition. 
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Empyema with bronchial fistula, especially in tuberculosis, 
can be treated by this method. The pressure of the air forced 
into the cavity will force the fluid through the bronchus, and this 
can then be expectorated. 

Conclusion. 1. The most suitable cases are one-sided tuber- 
culosis or moderately advanced cases with proper compensatory 
lung tissue. 

2. Cases with hemorrhages are especially benefited by pneumo- 
thorax. 

3. Bronchiectasis, lung abscess and tuberculous empyema are 
frequently very much improved. 

4. As a diagnostic measure of the lung condition it offers con- 
siderable. 

I wish to thank Dr. George Dock and Dr. Albert Taussig for 
their kindness in supervising this work. 


THE SURGICAL NEUROSES OF THE THYROID GLAND.' 


By Joun Rocers, M.D., 


NEW YORK, 


Tue conditions which result from an apparently overacting 
thyroid gland were formerly classified as neuroses. These dis- 
orders can be defined as abnormalities in the functions of one or 
more parts of the nervous system for which there are no corre- 
sponding demonstrable nerve lesions. The manifestations of 
hyperthyroidism are of this character and should be designated 
as neuroses because that terminology helps to direct attention not 
only to the probable locality and manner in which the thyroid 
product acts, but to the general nature of the disturbance. It 
seems to be traceable to certain alveoli which differ from those of 
the normal thyroid, and if the duration and intensity of the process 
is sufficient morphologic changes occur in other organs. ‘To pre- 
vent these, and to relieve or cure the antecedent neuroses, experience 
has proved the necessity of surgery. But operative treatment 
alone should be regarded as fulfilling only a small part of the indi- 
cations, for these neuroses are essentially the same as all others, 
that is, dependent in all probability upon some preceding defect 
or deficiency in the nervous biochemistry. Either the nerve tissue 
itself is “weak,’’ which means that the nutritional chemistry of 
the nerve elements is not as sound and vigorous as it should be, 
or else that there is a defect or deficiency in the metabolic processes 


1 Read before the Surgical Section of the Buffalo Academy of Medicine, March 
1, 1922, and the Philadelphia County Medical Society, May 11, 1922. 
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of the viscera upon which the nervous nutrition depends. The 
deficiency may be a congenital and inherent, or an acquired error, 
or it may be secondary and related to the so-called vitamin or 
deficiency diseases with which some of the thyroid neuroses present 
many analogies. Certainly the administration of minute doses of 
thyroid material or of iodin can occasionally produce remarkable 
results. Thus, many of these hyperthyroid neuroses are strongly 
suggestive of some primary weakness or defect in the nutrition, 
especially of the involuntary nervous system, and of changes in 
the thyroid which are secondary. That is, many individuals seem 
to possess “weak nerves,” and conditions which require their active 
functionation necessitate a corresponding thyroid activity, and 
this organ, of evident importance for the nervous nutrition, then 
fails or “overacts.”” These cases are generally characterized by 
the presence of neuroses which precede, and later accompany, 
the recognizable hyperthyroid symptoms, and usually show only 
a small or insignificant “ goiter.” 

Others, and they probably constitute the majority of the hyper- 
thyroid cases, seem to originate not in “weak nerves” but in a 
“weak” thyroid, and this has a very close relationship to the 
gland’s ability to obtain or to metabolize iodin. A deficiency of 
this element in the ingesta seems to be a common cause of “ goiter,” 
or, more correctly speaking, of simple hypertrophy which, certainly 
in animals, may be accompanied by more or less evident signs of 
hypothyroidism. As the feeding of iodin to these animals is 
followed by a disappearance of all symptoms, the hypertrophy 
seems to represent an attempt to compensate or to supply some 
deficiency. In man a lack of iodin in the ingesta is not so easily 
demonstrable, and there also seem to be other variables. For 
the simple hypertrophy of the thyroid, which is so common in 
growing children, especially during adolescence, does not alway 
subside with the administration of iodin. Indeed, too large or 
too frequently repeated dosage may even be followed by increased 
hypertrophy or by the development of adenomatous or cystic 
changes. 

The latest determinations place the iodin content of the normal 
human thyroid at 0.5 mg. per gram of fresh gland substance.? The 
hyperthyroid gland seems unable to hold this amount, and the 
severity of the symptoms is more or less proportionate to the 
thyroid’s lack of iodin. Feeding this element generally increases 
the disturbance, though it may prove inert or temporarily beneficial. 
In the latter case the gland usually first enlarges and gives a sen- 
sation of constriction or pressure, and if then the iodin is continued 
there follows an exacerbation of the process which may be dangerous. 
Rarely a very small amount of iodin, especially if combined with 


?Zunz: Arch. Int. Physiol., 1921, 16, 288. 
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adrenal feeding, as will be described later, may prove curative. 
That is, there may be an abundance of available iodin, but the 
thyroid cannot without assistance from other organs metabolize 
it. The gland is not independent and its unaided functional 
capacity is limited. 

Clinical observations are not entirely trustworthy but they 
seem to show that the great majority of the hyperthyroid dis- 
turbances begin rather gradually and run a more or less recognizable 
course. There is the not inconsiderable group which, as stated 
above, apparently start with “weak nerves” or ill-defined neuroses, 
with an irritable and then a constantly rapid pulse. The enlarge- 
ment of the thyroid is then and thereafter slight or inconspicuous. 
These cases generally present a much less favorable surgical prog- 
nosis than the other more common group, which seem to start 
with a “weak” thyroid. The latter, as it gives the first noticeable 
symptom, is apparently the primary lesion. In these cases there is 
an initial simple hypertrophy which can be reasonably regarded 
as an attempt to compensate or to supply demands which exceed 
the gland’s functional capacity. These demands apparently emanate 
from every organ, and especially from the nervous system, and 
in each seem to pertain to the chemistry which promotes that 
organ’s functional activity. For in recognizable hypothyroidism 
the chief symptoms may be of deficient functionation in almost 
any part of the body, and any or all of these symptoms can often 
be relieved by the right kind of thyroid feeding. Then, after the 
appearance of the hypertrophy, unusual or excessive functionation 
in other organs or groups of organs is regularly followed by increase 
in the size of the “goiter,” and cessation of this activity by its 
shrinkage. 

The gland when overactive is well known to accelerate metab- 
olism and to be intimately connected with oxidation. It is not 
the only factor in this process, but its importance is shown by 
Kocher’s “cachexia strumipriva,” which is irremediable unless 
Kendall’s thyroxin should prove efficient. Because of these evi- 
dent relationships the chief if not the only function of the thyroid 
apparently is the promotion through the process of oxidation of 
the organism’s chemical reactions. Or more briefly and _ less 
accurately, the gland’s purpose seems to be the “production of 
energy.” To fulfil this duty the organ must have available a 
certain minimum amount of iodin, and it must possess a certain 
minimum amount of epithelium which is capable of functioning. 
The functional capacity of the epithelium, and the factors which 
regulate its nutrition and so its functional capacity, or the multi- 
plication or atrophy of its epithelium, can only be surmised. But 
they evidently are variable and even more important than the 
circulating iodin. 

The conditions, then, under which the first signs of the hyper- 
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thyroid neuroses develop are almost always those requiring an 
excessive expenditure of one or another kind of energy. This may 
be to resist acute or chronic infections, or to endure pregnancy 
and labor, or to sustain muscular exertion, or most often to with- 
stand an unfavorable environment. An inefficient thyroid, then, 
responds to those demands for its “production of energy” by 
simple hypertrophy. Coincident with, or following, this evidence 
of an attempt at compensation there are usually pallor, more or 
less headache and lassitude or weariness, and signs of deficient 
gastrointestinal activity. ‘These are the signs of ordinary fatigue 
and cannot be differentiated from that common condition except 
by the presence of the “goiter.” When the goiter is perceptible 
the symptoms are generally accepted as those of hypothyroidism. 
If the causes which induce the excessive (and this varies with each 
individual) expenditure of energy persist, the preceding quiet 
pulse-rate becomes “irritable” and then constantly rapid, and with 
this phenomenon there occur the usual increased, or perhaps 
“unchecked,” vasomotor, cutaneous, respiratory and gastro- 
intestinal activity or evidences of hyperthyroidism. . The exoph- 
thalmos, if it occurs, generally appears last. Its origin is unknown, 
but this symptom adds materially to the gravity of the prognosis. 

An unfavorable environment is one of the most common causes 
for provoking expenditure of energy, and many individuals, in all 
probability, by avoiding this environment because of the symptoms 
it excites, seem to have their disturbance arrested midway between 
hypothyroidism and typical hyperthyroidism. These cases form 
the rather large group which give the so-called “mixed” or coexist- 
ing signs of both hype- and hyperthyroidism. If it can be accepted 
that the disease starts in an initial simple hypertrophy, apparently 
to compensate for an expenditure of more energy than the normal 
gland can supply, and passes through a hypo and then a mixed 
hypo and hyper stage and finally into typical hyperthyroidism, 
then the gland should be treated at least with conservatism. The 
hyperthyroid condition in following this course gives strong evidence 
of originating in a “weak” thyroid which “overacts” not because 
of a primary and vicious functionation, but because the gland’s 
epithelium, under “strain” or demands which are excessive, fails 
in its power to metabolize iodin. 

The initial simple hypertrophy may at any time, especially if 
the conditions are those which require much expenditure of energy, 
be complicated by the development of a cyst, or cystadenoma, or a 
“toxic adenoma.” Apparently, the demand upon the thyroid for 
functionation is accompanied by congestion which may obstruct an 
alveolus and lead to a “retention” cyst or cause an intraglandular 
hemorrhage with a reactive and often encapsulated epithelial pro- 
liferation. The epithelium in and immediately around the damaged 
area seems to have less than the normal functional capacity, and 
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its iodin metabolism, therefore, becomes faulty. The resultant 
general symptoms are the same as those of ordinary hyper- 
thyroidism, except that these cases less often develop the highest 
metabolism tests and less often show marked exophthalmos. But 
some, especially the multiple toxic adenomata, may show all of 
these signs. 

The symptoms of the typical hyperthyroid neuroses are trace- 
able chiefly to abnormal or “unchecked”’ activity in the functions 
performed by the autonomic or parasympathetic nerves. This 
group might be more generally appreciated if it were designated 
by the name of its most prominent member, or as the vagus system. 
The flushed and moist skin, the usually low blood-pressure, the 
overacting rather than the merely rapid heart, the lacrimation 
and salivation, the abnormal hunger and the frequent bowel move- 
ments, are all referable to these nerves. That is, the accepted 
symptoms of an overactive thyroid are those of overactivity in 
the autonomic or vagus, and not in the sympathetic system. A 
great many cases, however, show only a simple tachycardia and 
practically nothing else except a thyroid enlargement and some 
vague “nervousness.” These symptoms certainly may indicate 
the existence of a hyperthyroidism, but they do not necessarily 
prove that the thyroid product stimulates or acts through or upon 
the cardioaccelerator, or at least one of the sympathetic nerves, 
and much less all of the group. 

While testing the effects upon dogs of various derivatives of the 
thyroid it was found that noncoagulable extracts excite immediate 
and definite responses. The most active of these preparations 
seemed to be a slightly hydrolyzed aqueous extract which was 
designated as the thyroid “residue” because it consisted of what 
remained, after the removal by boiling in dilute acid and alkali, 
of all coagulable material. Another extract made with 95 per 
cent alcohol, then evaporating the alcohol and adding water, was 
nearly but not quite as active. Each was standardized to contain 
0.05 mg. of iodin per cc. The responses which these noncoagulable 
extracts provoked were vasodilatation, apparently through stimu- 
lation of the vasodilator nerve terminals, an increase in the salivary 
flow and a vigorous stimulation of the flow of the gastric and pan- 
creatic secretions.’ There was also some stimulation of the gastric 
and intestinal peristalsis. A dose of atropin which, of course, 
paralyzes the terminals of the vagus, prevented or stopped this 
stimulation. After section of the vagus just above the diaphragm 
and degeneration of its peripheral fibers, the injection of the non- 
coagulable thyroid extracts produced little or no effect. Thus, at 
least in the case of the stomach and pancreas, the noncoagulable 
extracts of the thyroid apparently act through and upon the terminal 


’ Am. Jour. Physiol., 1916, 39, 345; Ibid., 1919, 48, 79. 
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filaments of the vagus. ‘They may also produce more or less diuresis. 
In the kymograph tracings there was no thyroid derivative which 
would cause any appreciable degree of tachycardia. This seems 
to mean that the product of the thyroid does not stimulate the 
cardioaccelerator nerve nor, for that matter, any other part of 
the sympathetic system. 

These particular nerve endings are, of course, activated or 
stimulated by epinephrin; therefore, experiments were next carried 
out with derivatives of the adrenal gland (all of which contain at 
least traces of epinephrin), and it was found that a slightly 
hydrolyzed aqueous extract made like that from the thyroid and 
designated as the adrenal “residue” (because it contained all that 
remained after removal of the coagulable materials) prevented or 
stopped the stimulation excited by the noncoagulable derivatives 
of the thyroid. The coagulable derivatives of the adrenal gland, 
like the nucleoprotein material, contain only faint traces of epi- 
nephrin, while the noncoagulable are quite rich in this substance; 
they all excite vasoconstriction or raise the blood-pressure in pro- 
portion to their epinephrin content. They all also stop or prevent 
the stimulation by the noncoagulable thyroid derivatives of the 
stomach and pancreas. But these effects, though apparently 
brought about by direct excitation of the functions believed to 
be performed by the terminal filaments of the sympathetic are 
not those of epinephrin. At least, a dose of adrenalin which is 
equivalent to the epinephrin content of the adrena! nucleoprotein 
material, or to the noncoagulable derivatives of the entire gland, 
shows comparatively slight inhibitory powers. That is, the sup- 
posed active principle of the adrenal gland is not nearly as vigorous 
an antagonist of the thyroid derivatives as are at least some of the 
materials which can be extracted from the whole adrenal gland. 
Because the adrenal nucleoproteins and the slightly hydrolyzed 
aqueous extract (adrenal “residue’’) produced so marked an 
inhibition of the gastrointestinal functionation, apparently through 
stimulation of the sympathetic nerves, their effects were next 
tested, in comparison with commercial adrenalin, upon the iodin 
content of the dog’s thyroid. The noncoagulable extracts given 
hypodermically are followed by severe and sometimes fatal 
reactions. Therefore, crystals of commercial adrenalin and the 
adrenal nucleoprotein material and the adrenal residue were fed 
over a period of six weeks by mouth. The dosage of each was 
standardized by its epinephrin content. One thyroid lobe was 
removed from each animal at the beginning of the experiment and 
the other at the close. It was then found that the thyroid lobe 
in the dogs which were fed adrenalin showed, as compared with 
the control animals, a practically negligible gain in iodin. Those 
fed the adrenal nucleoprotein material showed an average gain 
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of about 50 per cent while those fed the adrenal residue gained 
about 75 per cent.‘ 

It is well known, as stated previously, that in cases of excessive 
activity of the thyroid the gland contains per gram of gland sub- 
stance less than the normal amount of iodin, and the greater the 
loss in iodin the more severe seem to be the symptoms. There- 
fore, because the feeding of derivatives of the entire adrenal gland 
results in a gain in the thyroid’s iodin, it is reasonable to believe 
in some inhibitory effect of the adrenals upon the thyroid, probably 
through the intermediation of the latter’s sympathetic nerve 
supply. 

The impulses discharged from the sympathetic, as determined 
by electrical and chemical tests, produce vasoconstriction and, 
in general, inhibition of gastrointestinal activity. Those from the 
autonomic or vagus system, on the other hand, excite, as a rule, 
vasodilatation and increased gastroenteric functionation. As the 
thyroid product, both clinically and experimentally, seems to have 
a selective and stimulating affinity for the autonomic or vagus 
terminals, its part in the production of chemical energy can be 
briefly described as that of “drive.” The adrenal product, by 
its corresponding effect upon the opposing or sympathetic terminals, 
can then be supposed, by its inhibition of functional activity, 
presumably through each organ’s metabolism, to act as the opposing 
automatic “check.” Hence, theoretically and because of the 


effects of adrenal feeding upon the thyroid’s iodin content, any 


“ 


excess of thyroid activity “drives” the adrenals into activity, 
probably through their vagus nerve supply, and then the adrenal 
product returns in the circulation and, probably through the 
sympathetic terminals, automatically “checks” the thyroid. 

Any break in this chain should lead to the development of a 
vicious circle. Its most vulnerable link ought to be in the terminals 
of the vagus, or sympathetic, nerves. It is presumable that either 
the latter or the vagus (autonomic) endings may have their functions 
interrupted or destroyed by bacterial or other poisons or, as clinically 
seems common, by fatigue. In the experimental fatigue of volun- 
tary muscles which can be induced by electrical stimulation of 
their nerve supply, the first effects are those of failing vigor in the 
contractions due to failure in the function of the nerve ending. 
When this failure becomes marked the injection into the cir- 
culation of noncoagulable derivatives of the thyroid or adrenal 
glands quickly restores the muscular vigor. If, however, the 
fatigue is continued until there is no contraction, that is until the 
function of the nerve ending is destroyed, then the thyroid and 
adrenal extracts are without effect. 

These findings seem to have some significance in the origin of 
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the thyroid neuroses and their treatment, for fatigue should be 
capable of interrupting the functions, also, of the involuntary 
nerve terminals, and if the sympathetic supply of the thyroid 
fails the gland should lose its automatic “check” and then ought 
to overact. Clinically, however, when fatigue appears to originate 
the disturbance, at the outset it seems to affect both the vagus 
“drive” and the sympathetic “check.” The accompanying symp- 
toms are those called hypothyroidism. Later, with a continuation 
or intensification of the fatigue, the sympathetic becomes conceiv- 
ably more intensely affected, and the ultimate result is lack of check 
upon the gland and hyperthyroidism. Furthermore, the fatigue 
experiments mentioned above suggest that organ therapy can be 
helpful only when the involuntary nerve terminals are capable of 
at least some functionation; hence, also, the need of rest. 

In the differential diagnosis of the thyroid neuroses an evident 
excess of activity or of “drive” in all or a majority of organs indi- 
cates, in the presence of at least a perceptible “goiter,” an excess 
of thyroid product or hyperthyroidism and a lack of drive the 
opposite condition. We know nothing of a corresponding hypo- 
or hyperadrenalism. Nevertheless an excess of drive can theoreti- 
cally mean only a deficiency of the normal check, which may be 
in the sympathetic and not in the adrenal portion of the chromaffin 
system. 

But in what seems to be the intermediate stages of the disease, 
or the so-called mixed hypo- and hyperthyroid disturbances, when 
the hyper symptoms are beginning and advancing from, or perhaps 
receding into, the primary failure, it is necessary to study the 
history and the general nutrition and then judge whether more 
organs are overacting than underacting. If there is only a tachy- 
cardia and “nervousness” without any flushed, moist skin and 
evidence of gastrointestinal activity, the signs of lack of drive 
predominate over those of its excess, and the condition is one more 
of hypo- than hyperthyroidism. Just what this means cannot 
at present be definitely stated, and there is no mechanical test 
which alone is conclusive. The calorimeter, in my experience, is 
often more useful in these doubtful cases for proving the existence 
of hypo- rather than hyperthyroidism, for it not infrequently 
shows a metabolism which is even 20 per cent or 30 per cent above 
normal, yet this may be promptly reduced by the right kind of 
thyroid feeding. In the absence of any better explanation it 
can be imagined that the “mixed’’ symptoms are traceable not 
so much to a failure of inhibition in the thyroid as to a failure in 
varying degrees and in different organs of the sympathetic “check”’ 
mechanism with a presumable increase in their metabolism which 
should be reflected in the calorimeter. There is a general belief, 
however, that the product of the hyperthyroid gland may vary 
in both quantity and quality. An alteration in the quality of the 
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thyroid secretion might then stimulate some and not all parts of 
the autonomic system; or it might lead to an imperfect adrenal 
product (as the thyroid seems to be needed by all organs) and 
this to imperfect inhibition, which would then be expressed as 
“overactivity” or imperfect balance in some other viscera. In 
whatever way the complicated disturbance may be interpreted the 
fact remains that not infrequently in the early or mild or atypical 
cases of apparent hyperthyroidism the “feeding” of some thyroid 
derivative will relieve or cure and not intensify the condition. 
As the administration of iodin may rarely accomplish the same 
result, there are thus some reasons for believing in a poor quality 
rather than a mere excess of quantity of secretion. 

The materials commonly available for thyroid feeding are pre- 
pared by different methods of desiccation of the whole gland, and 
lately there have been added the nucleoprotein substance which 
can be extracted from the fresh organ and also an alcoholic extract 
and a slightly hydrolyzed aqueous extract spoken of previously 
as the thyroid “residue.’’ As there seemed to be great variations 
in the clinical reactions of patients to these different preparations 
our laboratory recently tested the effects upon three groups of 
dogs of the products of several of the best-known manufacturers. 
The first group consisted of normal animals, the second were thyroid- 
ectomized, and the third, to denervate the organ, had the gland 
transplanted into the spleen, where, at the close of the experiment, 
it was later demonstrable. The dosage of thyroid material was 
standardized so that each animal received by mouth daily an 
amount which contained approximately 2 mg. of iodin. After 
feeding one preparation of the ertire desiccated gland for a few 
days the urine of all the dogs, especially those which had been 
thyroidectomized, showed the presence of glucose. Feeding the 
similar product of another manufacturer was followed by the 
appearance of albumin in the urine of the thyroidectomized dogs 
and in those which had the thyroid transplanted into the spleen. 
Still another desiccated product caused albumin in the urine only 
of the dogs with the spleen transplant, or both sugar and albumin. 
That is, all of the desiccated products regularly caused gross 
changes in the urine of the thyroidectomized dogs, or in those 
with a presumably denervated thyroid, and one product seemed 
to cause albuminuria even in the normal dogs. On the other 
hand, the preparations like the nucleoprotein material and the 
thyroid residue made from fresh glands showed no gross ill effects. 
Hence, as dogs are very tolerant of thyroid feeding it is presumable 
that a cautious therapeutic test for the existence of hyperthyroidism 
by the oral administration of the wsual dried gland substance, though 
much more harmless than the hypodermic administration of 
adrenalin, would at least not be positive. But the derivatives 
like the thyroid nucleoprotein material, which are made from the 
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fresh gland, seem to be free of toxic effects in animals, and clinically 
in the border-line cases will often relieve and not intensify the 
“mixed” symptoms. 

When an apparently hyperthyroid condition can be improved 
or slowly cured by feeding a more or less “nontoxic” thyroid 
derivative, there is no proof that the original diagnosis was wrong. 
It is only probable that the popular conception of the disease is 
wrong. The product of the thyroid epithelium is apparently not 
excreted, but in some disintegrated form returns to its source and 
is there recombined. If the epithelium is “weak,” it may not 
be able to recombine a badly disintegrated product, but might 
be able to utilize a material which is nearer to the normal. The 
ingestion in comparatively minute amounts of some “nontoxic” 
thyroid derivative could not materially increase in the circulation 
the quantity of the pathological thyroid product and might act 
toward the thyroid epithelium like a specific predigested food. 

The tachycardia, which is so constant and characteristic in 
hyperthyroidism, because of its relationship to the cardioaccelerator 
nerve, seems to have given origin to the prevailing and apparently 
erroneous belief that the thyroid acts through or upon the 
sympathetic nerves. As stated previously, there is no derivative 
of the thyroid which, experimentally and within the usual laboratory 
period of two or three hours, will excite this symptom. It only 
occurs after a rather prolonged treatment with thyroid feeding, 
and then is apparently an accompaniment of the generally increased 
metabolism. It may signify an increased metabolism of the 
cardiac musculature, but evidently is not due to direct stimulation 
of the cardioaccelerator nerve by the thyroid product. 

The peculiar disturbance excited in the doubtful or mixed hypo- 
and hyperthyroid cases by the injection of adrenalin is of unknown 
significance. It proves nothing. Because the evidence points 
toward some primary failure in the thyroid, it would be far more 
reasonable and much less injurious in guessing at which extreme 
predominates, to administer some nontoxic derivative of the 
thyroid. If then, in spite of every attempt to relieve the needs 
for the production of energy, the signs of too much “drive” upon 
the viscera persist and are not relieved or are aggravated by cautious 
thyroid feeding, there is need of surgery. 

As stated previously, the ultimate cause of the hyperthyroid 
neuroses seems to be traceable to certain pathologic alveoli in 
the diseased gland, for if this abnormal tissue can all be removed, 
as it can be in some encapsulated “toxic adenomata,” the mani- 
festations of hyperthyroidism quickly subside. If it cannot all 
be removed the immediate relief seems to be more or less in pro- 
portion to the amount excised. But to obtain this kind of a result 
the diseased part of the thyroid must be excised before the neuroses 
have produced at least pronounced changes in the viscera. 
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The location and extent of the hyperplasia can only be estimated 
by the consistency and contour of the gland and by the com- 
parative size and apparent vascularity of the two lobes and the 
isthmus. For surgical purposes these observations can be expressed 
diagrammatically as representing three types of hyperthyroid 
glands, although each is capable of transformation into any of the 
others. 

1. The symmetrically enlarged thyroid of even consistency, 
vascularity and contour throughout the entire organ. This gland 
contains, presumably, the hyperplastic tissue equally distributed 
in all parts and is usually accompanied by the signs of typical 
hyperthyroidism, and often the worst forms of exophthalmic 
goiter. 

2. The asymmetrically enlarged thyroid in which one lobe is 
greater in size than the other and generally more dense and vascular, 
and thus can be more or less surely presumed to contain most, 
if not all, of the hyperplastic tissue, for the latter contains less 
colloid and more cells and bloodvessels than the normal tissue. 
The accompanying neuroses in this type of hyperthyroid gland 
are usually less severe than in the first, and the exophthalmos may 
be only perceptible on the side of the enlarged lobe. 

3. The thyroid of the “toxic adenoma” type. This gland may 
be slightly or considerably enlarged, but contains an evidently 
circumscribed tumor. The accompanying neuroses are usually 
less severe than in either of the two preceding types of hyperthyroid 
glands, and are seldom accompanied by exophthalmos. But it 
is possible for a nontoxic adenoma, or one containing no hyper- 
plasia, to occur in a hyperplastic thyroid which may even be not 
noticeably enlarged. Furthermore, a comparatively normal thyroid 
containing a single toxic adenoma can develop, usually under 
conditions which force the patient to expend much energy, other 
toxic adenomata, and in addition hyperplasia in the intervening, 
comparatively normal tissue. 

That is, almost any of these three types of thyroid, which seem 
to represent the initial changes in the gland, can alter into any 
other and be accompanied by any or all of the hyperthyroid neuroses 
or symptoms and by the subsequent visceral lesions. 

Some if not all of the toxic adenomata seem to originate in a 
congestion, presumably to promote functionation, and then there 
occurs a localized hemorrhage. Others apparently begin like a 
retention cyst. These peculiar alveoli, with their thickened 
epithelium, seem, of course, to represent a multiplication of the 
secreting structure of the thyroid with a corresponding increase 
in the gland’s functional activity. Occasionally, and that, too, 
without any treatment, the hyperplastic alveoli are evidently 
capable, though slowly, of returning to the normal. The recovery, 
however, is more frequent after cutting down the circulation by 
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the ligation of one or more of the superior or inferior thyroid vessels. 
Hence it is reasonable to believe that the chief stimuli which 
cause the gland to “overact” reach it through the blood. The 


same inference can be drawn from the congestion of the organ, 
which is evident during exacerbations of hyperthyroidism. These 
surgical aspects of the diseased gland can be readily understood from 
the accompanying rough diagrams. (Figs. 1, 2, 3). 

To be reasonably sure of operative success all, or the major part 
of the hyperplastic alveoli, must be excised. This is comparatively 
simple in the second and third types of diseased gland. The 
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Fig. 1.—The symmetrically enlarged thyroid of even consistency, contour and 
vascularity. The hyperplastic alveoli are presumably distributed throughout all 
parts of the gland. Ligation of the four chief vessels is the safest and best operation. 

Fig. 2.—Asymmetrically enlarged thyroid. Excision of all or the greater part 
of the diseased alveoli yields the best surgical result. But relapse or recurrence of 
hyperthyroidism must be constantly kept in mind and prevented by the right kind 
of thyroid feeding. 

Fig. 3.—Thyroid of the toxic adenoma type. The diseased and generally encapsu- 
lated alveoli should be treated by enucleation of the tumors and by ligation of the 
two superior vessels. There should be no extensive resection of simply hypertrophied 
tissue. Normal alveoli are represented by the oval shaded patches in the thyroid; 
hyperplastic alveoli by the darker shaded patches with irregular outline. 


removal of the lobe which apparently contains all or most of the 
pathologic tissue, or the enucleation of a toxic adenoma, fulfils 
these surgical indications. But it is always wise at the same time 
to tie both superior vessels, if only because of the unavoidable 
uncertainty as regards the extent of the hyperplasia. When, 
however, the goiter is like Type 1, that is, when there is reason to 
believe the hyperplasia is evenly distributed throughout all parts 
of the entire organ, the problem is much less simple. The common 
procedure is to excise four-fifths or five-sixths of the gland or to 
leave an amount which is more or less equivalent in size to that of 
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the normal organ. This is probably unwise, as the prognosis for 
the operative result is uncertain, or at least more uncertain than 
it should be. In the hands of the average surgeon there is, in the 
first place, grave danger of the acute postoperative toxemia; and 
it is worth noting in considering the gland’s pathologic physiology, 
that the greater the amount of the uniformly hyperplastic thyroid 
which is removed the greater seems to be the danger of this violent 
toxemia. If a considerable amount of diseased tissue remains, 
the remote result may be bad but there is less risk of an immediate 
fatality. In the next place, whether little or much hyperplastic 
tissue remains, to restore health this must ultimately become normal. 
If it does become normal there must also apparently be enough 
of the gland to supply the required amount of “drive” or the 
hyperthyroidism will recur. There seems to be great variations 
in the amount of thyroid which different individuals require. To 
meet these uncertainties in the first type of hyperplastic gland, 
or that in which the diseased alveoli seem to be evenly distributed 
through the whole organ, I have practised in over four hundred 
cases the ligation, at intervals of a week or more, of first the two 
inferior thyroid vessels and then the two superiors. The inferior 
arteries can be reached most easily by a three-inch vertical incision 
along the posterior border of the lower end of the sternomastoid 
muscle. The guide is the outer edge of the scalenus anticus. 
After dividing the fascia over the latter, the incision is deepened 
by blunt dissection in front of the phrenic and behind the internal 
jugular and common carotid. The inferior thyroid can then be 
readily felt or seen as it passes upward and inward along the inner 
border of the scalenus anticus. Its double ligation, without section, 
seems practically all that is necessary. The postoperative pain 
is very slight, but after the ligation of the two superior vessels the 
pain and dysphagia are always quite severe, and are no inconsider- 
able factors in the following and inevitable “exacerbation” of the 
disease. A week or ten days later there need be no hesitation in 
tying through the usual collar incision the two superior vessels. 
This operation of quadruple ligation is by no means ideal., but 
experience shows that it involves no danger of a subsequent atrophy 
of the gland and the consequent irremediable myxedema. 
Especially in the presence of marked exophthalmos, it involves 
much less postoperative danger and much less risk of a therapeutic 
failure than the usual extensive excisions. The recovery to the 
normal, or to the hypothyroid asthenia of convalescence, which 
seems to be the primary disturbance, is usually quite gradual and 
may be complicated by the development of one or more toxic adeno- 
mata which were possibly unrecognizable in the original diffuse 
hyperplasia. Under these conditions there will be need of a third 
operation to enucleate or excise the more localized disease. But 
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this is not an uncommon occurrence after the radical operations, 
especially when they are preceded by the preliminary ligations. 
In all of these hyperthyroid cases, however, surgery should be 
regarded as only a part of the treatment. 

After any operative interference the persistence of the symptoms 
of too much visceral, cutaneous and vasomotor drive should be 
regarded as indicating some failure in the normal check mechanism 
which is supposed to aid the thyroid epithelium to retain or metab- 
olize the necessary iodin. As adrenal feeding experimentally 
increases the content of this element in the dog’s gland, it is 
reasonable to administer by mouth 10 to 15 drops of the adrenal 
“residue” (as at present it seems the most efficient adrenal deriva- 
tive) every three or four hours. When the gastrointestinal tract 
is very active, the 1 gr. tablets, containing in each 10 per cent of 
the adrenal nucleoprotein material, are sometimes more helpful. 
It is also reasonable to add a very small amount of iodin, preferably 
in the form of 3 or 4 drops of the official tincture, in a half-glass 
of water once daily. But if it should be followed by any swelling 
of the thyroid or by a feeling of pressure or constriction the dose 
of iodin should be postponed or stopped. If iodin is continued 
under these conditions there is danger of aggravating the symptoms. 

As convalescence approaches, and in the more ideal operations 
or those in which all or most of the hyperplasia has been excised, 
it may appear within a few days, the hyper symptoms change 
to hypo, or too little drive. There is pallor, lack of appetite and 
lack of intestinal activity, and the heart and respiration become 
quiet. The indications in this stage then are those of the prob- 
able original disturbance, or hypothyroidism. There is indicated 
thyroid feeding, and the least “toxic” or the most commonly helpful 
is the thyroid nucleoprotein material. One-grain tablets containing 
2 per cent or 5 per cent of this substance can generally be: given 
every three or four hours and continued indefinitely. Occasionally, 
especially if there is marked inactivity in the gastrointestinal 
tract, the thyroid residue in 5 to 10 minim doses at the same 
intervals may prove more beneficial. Experimentally, this prepa- 
ration is a most vigorous stimulant for the gastric and pancreatic 
secretions. At the same time, and for a long period, the patient 
should be relieved from all conditions which require expenditure 
of energy. But his or her thyroid gland, even under the most 
favorable circumstances, should always be regarded as “weak” or 
prone to fail in its “drive,” and so give rise first to the hypothyroid 
neuroses, which should be met by feeding, preferably, some non- 
toxic thyroid derivative to prevent the process from advancing 
or relapsing into the more serious hyper disturbance. 

The acute or subacute postoperative toxemia, which is generally 
regarded as an exacerbation of the preéxisting hyperthyroidism, 
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is accompanied by a dry skin and by nausea and vomiting and 
constipation or signs of gastroenteric failure. If it lasts long 
enough there is enlargement of the liver, and spleen and jaundice. 
The rising pulse and temperature are accompaniments of any 
toxemia. The thyroid in these conditions shows almost a com- 
plete absence of colloid from the alveoli, which, instead, are filled 
with a mass of cells and granular material. The condition seems, 
therefore, to be one which is not the result of too much thyroid 
product and, clinically, the failure of the gastrointestinal tract 
and probably the liver supports this assumption. For these 
reasons I have not hesitated, whenever the postoperative course 
becomes threatening, to administer hypodermically 20 to 30 minims 
of the liquid thyroid residue every four to six hours.* This treat- 
ment does not increase the pulse-rate but rather lowers it, and 
also the temperature, and relieves the evident failure in the 
abdominal viscera and thus seems to have saved several of these 
very dangerous cases. 

Summary. 1. The hypo- and hyperthyroid conditions are inter- 
changeable and are manifested by neuroses chiefly of the autonomic 
group of nerves. 

2. The hyperthyroid neuroses do not represent a primary and 
vicious overactivity of the gland, but seem to develop secondarily 
from some preceding deficiency in the biochemistry either of the 
involuntary nervous system or of the thyroid. 


‘ 


3. The hyperthyroid symptoms are traceable to certain“ hyper- 
plastic” alveoli in the gland. When all, or the greater part, of 
these alveoli can be excised the symptoms quickly subside to 
those of the initial and underlying hypothyroidism. 

4. If the hyperplastic alveoli are scattered diffusely and evenly 


throughout the entire “goiter” the safest and best surgical treat- 
ment is to ligate first the two inferior thyroid arteries and later 
the superior vessels. 

5. The convalescence after any surgical intervention may require 
weeks or months of treatment with adrenal feeding and iodin to 
support the “check” upon the thyroid, or with thyroid feeding in 
the form of some “nontoxic” thyroid derivative to correct the 
primary hypothyroidism and to prevent its relapse into the 
secondary hyper disturbance. 


* The thyroid and adrenal preparations mentioned above were originally made 
and tested in the Department of Experimental Therapeutics, Cornell Univ. Med. 
College. They can now be obtained from Schieffelin & Co. 
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THE INFLUENCE OF OLIGURIA ON NITROGEN RETENTION IN 
THE BLOOD.* 


By O. H. Perry Pepper, M.D., 


PHILADELPHIA. 


Tue influence which a marked reduction in the quantity of urine 
may have on the excretion of nitrogen, and so indirectly on the 
level of nitrogen in the blood, does not seem to receive adequate 
recognition. The principle is well known, but it has not been 
sufficiently applied, and certain points which it seems to make 
clear have therefore been left in confusion and uncertainty. It is 
in the problems of nephritis that these principles find their most 
important application. 

In acute nephritis, for example, there is often a decrease in 
urinary output, a failure to excrete sodium chlorid and a moderate 
rise in the level of the various fractions of the noncoagulable pro- 
tein of the blood. In such cases it is frequently assumed that 
there is impairment of the urea-excreting function of the kidney, 
as well as interference with the elimination of water and salt. 
Some even dignify these cases with the name “mixed nephritis.” 
When the evidence is examined, however, one cannot help being 
impressed by the fact that the nitrogen retention may in some 
instances be the result solely, or in large part, of the interference 
with water elimination and that the urea-excreting function of the 
kidney may be entirely unimpaired. If this view is accepted, a 
number of apparently contradictory observations become harmo- 
nized. Let me review certain of the facts touching on this matter 
and let me employ urea as representative of the group forming 
the noncoagulable protein of the blood. 

It is the function of the kidneys to maintain the normal com- 
position of the blood and under normal conditions normal kidneys 
accomplish this result. Under abnormal conditions, however, 
even normal kidneys may not be able to perform this task and 
may fail to keep pace with the demands made upon them. For 
example, an unusual formation of urea may temporarily exceed 
the kidneys’ excreting capacity, and an increase in the blood urea 
nitrogen will occur. Such an unusual increase in urea content 
may result from a variety of causes, such as excessive protein diet, 
rapid destruction of body protein as perhaps in certain acute infec- 
tions and intoxications, experimental introduction of urea, ete. 
It is obviously a fallacy to assume, on the basis of such an increased 
blood urea nitrogen that there is any insufficiency of renal func- 
tional capacity. Other evidence is required. Furthermore, the 


* Read before the Section on Medicine of the College of Physicians of Phila- 
delphia, March 27, 1922. 
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blood urea nitrogen may increase simply from rapid concentration 
of the blood, as when water is lost to the body so rapidly that the 
concentration of urea nitrogen in the blood rises despite the activi- 
ties of normal kidneys. This may occur, for example, from diar- 
rhea, sweating or even from diuresis of urine of low concentration. 

Even the normal kidney has a limit to the amount of solids 
which it can excrete in a given amount of urine, and for urea in 
the human this maximal concentration is put down by Ambard! 
at 5.6 per cent. This high figure, however, was only obtained 
after feeding large amounts of milk casein and permitting but little 
water intake. MacLeod,’ alone, apparently puts it at a higher 
figure, but it is possible his statement is made in reference to the 
urine of dogs. Cushny* says, “These limits of concentration 
appear to be fixed by the energy which the kidney can bring to 
act against the osmotic resistance.” He gives the upper limit of 
urea concentration in human urine at from 4 to 5 per cent. Up to 
this limit, which, however, is seldom reached, the rate of urea 
excretion per unit of body weight has been shown by Austin, 
Stillman and Van Slyke‘ to increase in the normal approximately 
in a simple direct proportion to the blood urea concentration, and 
secondly, in proportion to the square root of the rate of volume 
output of urine per unit of body weight as long as the volume rate 
remains within ordinary limits. There is apparently a limit above 
which a rise in the urine volume to any height fails to further 
accelerate urea excretion. Also, there may be a limit above which 
a rise in the blood urea concentration will fail to increase excretion. 
So it is clear that the rate of excretion of urea is limited by the 
kidneys’ concentration ability, which is often reduced in disease of 
the kidney, and by the amount of urine excreted, which is markedly 
reduced in still other types of renal disease. 

Ambard logically points out that if the concentration maximum 
is known, the least amount of urine required to permit the excre- 
tion of any stated amount of urea is also known. This he terms 
the “volume obligatoire.” Thus, for example, if the level of urea 
production remains at about its usual level of 30 gm. per day the 
least amount of urine in which normal kidneys could excrete this 
would be about 500 ce. 

When we turn to the consideration of nitrogenous retention in 
the blood in kidney diseases we find at once that the various factors 
which may play a part in bringing about an increase of blood urea 
nitrogen are not clearly differentiated in most writings of today, 


1 Physiologie Normale et Pathologique des Reins, 2d edition, Masson & Cie, 
Paris, 1920. 

2 Physiology and Biochemistry in Modern Medicine, 3d edition, St. Louis, Mosby, 
1920. 

3 Secretion of Urine, London, Longmans, 1917. 

4 Jour. Biol. Chem., 1921, 46, 91. 
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nor is sufficient weight placed on the reduction in the quantity of 
urinary output. 

In acute or chronic nephritis with edema there is quite constantly 
a diminution of the amount of urine—perhaps due to factors 
leading to a retention of water in the tissues or to a failure of the 
kidney to secrete the water. Such urine as is passed is high colored, 
concentrated and shows a high specific gravity and usually a high 
concentration of urea and other substances. If there is complete 
anuria then all of the water, urea and other substances which do 
not leave the body by other routes must remain in the body. If 
the oliguria is sufficiently marked as to make it impossible for 
the kidney to concentrate into it all the urea presented to the 
organ for excretion, then the excess urea must either be retained or 
otherwise disposed of. Thus an increase of blood urea nitrogen 
will occur with perhaps no impairment of the kidneys’ ability to 
concentrate, and resulting simply from a diminished output of 
water which may have its fundamental cause in tissue retention. 

This aspect of the production of nitrogen retention was empha- 
sized by French writers—Legueu, Chabanier, Widal, Weill, Ambard 
and others—in the literature just before the war. They recognized 
two types of nitrogen retention: The first with a less than maximal 
concentration of urea in the urine; the second not dependent on 
interference with the excretion of urea, but partially, at least, due 
to the output of an insufficient amount of urine. There has been 
little application of these principles to actual conditions. 

Thus, for example, the kidneys normally excrete urea at a con- 
centration of about 2 per cent, and various workers in this field, 
including MacLean and de Wesselow® and Weiss,’ consider a con- 
centration of 2 per cent as indicative of a fairly efficient urea 
excreting function of the kidney. At a concentration of 2 per 
cent the average daily output of urea is excreted in about 1500 cc 
of urine in the twenty-four hours. Now if for any reason the 
urinary quantity is reduced to less than a third while the urea 
production remains at its former level, then the kidney, no matter 
how normal, must fail to excrete the whole amount of urea even 
if a concentration approaching the maximum of 5.6 per cent is 
reached. It is apparent, therefore, that the oliguria of acute 
nephritis must of itself sometimes lead to a failure of urea excre- 
tion, due simply to the urinary quantity being inadequate to carry 
off the amount of urea produced. This would be true even if the 
urea production were no greater than usual; but there is reason 
to believe that it may be considerably increased in many instances 
coincident with the onset of the acute nephritis. 

With a failure of excretion some retention occurs, and that this 
is usually not more evident may, in part, be due to its gradual 


> British Jour. Exper. Path., 1920, 1, 1. 
6 Jour. Am. Med. Assn., 1921, 76, 298. 
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development and to the dilution of the blood by retained fluid, 
and there may occur even at low levels some compensatory elimi- 
nation of urea by bowel. 

Undoubtedly in many cases even of acute nephritis there is some 
direct interference with nitrogen excretion, but in many instances 
the degree of retention which occurs can be explained simply on 
the disturbed water secretion. Some of the so-called mixed cases, 
supposedly exhibiting evidences of interference with both water 
and nitrogen elimination, can be explained on this evidence and 
properly classed among those showing simply interference with 
water elimination. 

In experimental nephritis in animals the occurrence of an increase 
in the blood nitrogen in instances with supposedly purely tubular 
lesions has led to some confusion, for the nitrogen retention should 
perhaps be explained, at least in part, on the oliguria alone and in 
part by the increased protein breakdown due to the toxic agent 
employed. For example, MacNider’ employs uranium nitrate and 
considers that it produces in the dog’s kidney an acute tubular 
lesion without degeneration in the vascular tissue. When such an 
acute tubular injury is produced in a dog whose kidney already 
shows a naturally developed’ glomerulonephropathy with histo- 
logically well-preserved tubular epithelium, the acute injury is 
expressed by a rapid reduction in the elimination of phenolsul- 
phonephthalein and by a retention of blood urea and creatinin. 
These animals become acutely anuric and die, and the kidneys show 
an early edema and necrosis of the tubular epithelium without the 
development of any acute injury to the glomeruli. From these 
experiments MacNider concludes that the inference appears allow- 
able, that all of these substances, phenolsulphonephthalein, ure¢ 
and creatinin, are eliminated by the renal epithelium, and he 
concludes that this and other evidence tends to minimize the impor- 
tance of the glomerulus as a functional unit and to emphasize the 
relative importance of the tubular epithelium. 

However, in the four protocols given by MacNider to illustrate 
the experiments in which naturally nephropathic animals were 
given an acute kidney injury from uranium or mercuric chlorid an 
abrupt cut-down in urine output dates from the administration 
of the nephrotoxic agent, and in the absence of figures giving the 
urea concentration in the urine it is difficult to say whether these 
protocols indicate any true impairment of the urea-excreting 
function of the kidney or whether they simply show the results 
of the diminished output of urine. It must, however, be remem- 
bered that the dog is said to be able to concentrate the urea in the 
urine to over 10 per cent. Further investigations along these lines 
are greatly needed. 


7 Arch. Int. Med., 1920, 26, 1. 
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On the other hand, that the concentration ability of the kidney 
for urea may be well preserved in acute nephritis is well evidenced 
by the figures given in a recent article by Rabinowitch® concerning 
the urea concentration test. He gives his results in 50 cases, of 
which 6 are put down as having had acute nephritis. Of these 
6 cases, 1 concentrated urea in the urine to 4.04 per cent, 1 to 3 per 
cent and 2 to 2.79 per cent, while of the remaining 44 cases of 
chronic nephritis only 3 showed a concentration of 3 per cent or 
over. The total amount of urine for the twenty-four hours is not 
given, so it is impossible to judge whether any increase in blood urea 
nitrogen might be attributed to the oliguria. 

This aspect of the matter also touches upon the question of the 
interpretation of functional tests. For instance, there are certain 
cases in which, with some nitrogen retention, the phthalein elimina- 
tion remains high. This may in part be explained by the greater 
concentration ability of the kidney for the dye, so that while a kidney 
may be able to excrete a normal percentage of phthalein in a very 
small amount of urine, the rate and volume of urine in the twenty- 
four hours will be too low for the kidney to secrete all the day’s urea. 
Furthermore, in the so-called urea concentration test the amount 
of urine passed must be sufficient for the excretion of the urea admin- 
istered before any conclusions concerning the functional efficiency 
of the kidneys can be drawn from any rise in the blood urea nitrogen. 
And it is to be remembered that fluids are stopped for six to twelve 
hours before the test. The same applies to the use of any “formula” 
or index based upon the excretion of urea. For example, Weiss 
points out that in certain cases of mixed chronic nephritis (nitrogen 
and salt and water retention) the test, in spite of distinct clinical 
and functional evidences of nephritis, at times fails to demonstrate 
the degree of renal inefficiency which he assumes is present. He 
does not, however, discuss the possibility that there may, in fact, 
be little or no interference with urea excretion and that the reten- 
tion of nitrogen is due to a simple oliguria, although in one case of 
chronic parenchymatous nephritis with 29 mg. of blood urea nitro- 
gen, there was a urea concentration of 4.2 per cent in the urine. 
The total daily output of urine is not given, so that no conclusions 
can be drawn. Nor in the earlier work on the urea concentration 
test by Addis and Watanabe*® and MacLean and de Wesselow"” are 
figures given which apply to the question in hand. 

Prognostically there is, it would seem, a considerable difference 
in the significance of the two types of nitrogen retention. As a 
rule a true impairment of the concentration power of the kidney is 
a serious and permanent thing, while, as is well known, those cases 
of nephritis with no other manifestation than edema often recover 
with little or no residual renal damage. If it is true that there are 


8 Arch. Int. Med., 1921, 28, 827. 
® Jour. Biol. Chem., 1916, 28, 251. 10 Loc. cit. 
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cases of acute or subacute nephritis in which the nitrogen retention 
is only a secondary manifestation of the water retention, then these 
cases should have a better prognosis than those with the other type 
of nitrogen retention. 

In the treatment of nephritis an appreciation of these principles 
is important, for they supply a basis for understanding what can be 
expected of the kidneys in a given condition. They emphasize the 
importance of maintaining polyuria when the concentration ability 
is diminished and of decreasing, if possible, the urea production to 
an amount which the concentration maximum and the amount of 
urine, indicate that the patient can dispose of. We can do little or 
nothing therapeutically toward raising the concentration ability of 
the kidneys, but we can, by avoiding passive congestion and body 
dehydration, make sure that the kidneys shall have every oppor- 
tunity to excrete water; and by reducing the protein of the diet and 
by avoiding tissue destruction as far as possible, we can lower the 
demands placed upon the nitrogen-excreting function of the kidney 
and so avoid one factor which undoubtedly favors nitrogen retention 
in the body. 


PERSISTENT LEUKOCYTOSIS IN THE EARLY STAGES 
OF THROMBOANGOTIS OBLITERANS. 


By Henry M. Tuomas, Jr., M.D., 


BALTIMORE, MD. 


Tue thorough clinical and pathologic studies of thromboangiitis 
obliterans made by Leo Buerger during the past fifteen years leave 
no doubt of the fact that such a separate and distinct disease entity 
exists. Occurring, as he has pointed out, in young male Jews, 
it affects usually the lower extremities, but not uncommonly also 
the upper, starts as an inflammation of the walls of the smaller 
arteries and veins and subjacent tissues and more or less slowly 
leads to thrombosis of the larger arteries. It gives rise to a clinical 
syndrome that is, as a rule, definitely characteristic. 

Commenting upon the symptomatology of the disease, Buerger 
says: “Severe nonlocalizable shooting pains in the calf or foot, 
attended with difficulty in walking, or possibly with tender calf 
muscles with or without vasomotor symptoms, and coldness in 
the foot with or without obliteration of the dorsalis pedis and 
posterior tibial pulses, may be the only symptoms. It is only 
when we compare the history with its further clinical course and 
pathology, that we can relegate certain indefinite signs to the onset 
of the affection. In most instances, however, the patient will 
not seek advice for such initial symptoms, either because they 
are not sufficiently severe to require the attention of a physician 
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or because they are incorrectly regarded as rheumatic in origin, 
possibly due to trauma, to cold, the presence of flat or weak feet, 
or because they are explained on the basis of some other minor 
ailment.” 

Recently a patient, a Jewish physician, consulted Dr. Llewellys 
F. Barker, stating that he had suffered from intermittent pains 
in the legs on exertion, which he could convince himself were symp- 
toms of the “physician’s usual neurasthenia,” were it not for the 
simultaneous presence of a persistent leukocytosis. He requested 
that a general diagnostic survey be made in the hope that some- 
where in the body something might be found that would explain 
the pains in the lower extremities and the continued leukocytosis. 
The case has so many points of interest that at the suggestion of 
Dr. Barker I have compared it with other similar cases in the 
records of the Johns Hopkins Hospital, and have decided that, 
owing especially to the persistent leukocytosis, it should be placed 
on record in the literature. 


Case History. Married man, aged forty-four years, white, a 
Jewish physician. 

Complaint. Aching and pain in the hips and thighs increasing 
to disability on walking; continuous numbness of the left foot. 

Family History. Father died, aged sixty-three years, of angina 
pectoris; mother died, aged sixty-three years, from apoplexy dur- 
ing diabetes; one brother died at forty-five years from Bright’s 
disease; three brothers and five sisters living and well. Wife has 
congenital heart disease; two children living and well; no mis- 
carriages. No history of tuberculosis, of mental disease or of 
cancer in the family. 

Past History. He has always been well, except for a fracture of 
two ribs (followed by a pleuritis) in 1909, until the present illness. 
Habits: tea used in moderation; no alcohol; fifteen to twenty 
cigarettes a day for many years. 

Present Illness. The patient regarded himself as healthy until 
August, 1918, when after eating heartily at a barbecue, where he 
had also one drink of “white lightning,” he awoke at 3 a.m. with 
an excruciating pain and a sense of constriction in his lower chest. 
His brother-in-law said that in this attack his face was black, 
and a physician who saw him reported that “from the neck up he 
looked like a man with apoplexy.” He was given morphin twice, 
three-quarters of a grain in all. The physician diagnosed his con- 
dition as “angina pectoris.” After remaining in bed for ten days, 
during which he had slight fever (100° to 101°) and tachycardia 
(pulse 110 to 120), the pain gradually subsided. A little later he 
consulted Dr. Evan Evans, who had an electrocardiographic 
tracing made which showed auricular fibrillation. Dr. Evans also 
stated that there were evidences of sequel of influenza in the left 
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lung, confirmed by roentgen ray. <A dull ache in the lower chest 
persisted, as did neuralgic pains in the left shoulder and arm. 

In April, 1921, owing to a sudden illness of his wife, our patient 
made a hurried railroad trip to visit her, and after a day or two 
began to have severe pains in his hips and legs after exertion. In 
four or five days these pains became so severe that he could not 
get about except in a taxicab. 

On returning to his home and resting his condition improved 
somewhat, but in less than a week the symptoms underwent exacer- 
bation. He could not walk to the office, one block away, with- 
out stopping two or three times to rest. As he walked the “ache” 
grew more and more intense, rising finally to “real pain.” He 
could not move the thighs, but was forced to “swing his 
trunk”; soon he felt that he must stop and sit down or he would 
falldown. As a matter of fact he admits that he has never fallen. 

At about this time a blood examination was made and the white 
cell count found to be 22,000 per cmm. Some abscessed teeth 
were discovered and removed; later on the tonsils were found to 
be badly infected, and they were removed on July 9, 1921. After 
this the pains in his shoulder and arm entirely disappeared, but 
the condition in the legs grew steadily worse. 

Another white cell count was made in August, 1921, and showed 
18,000 leukocytes. Wassermann tests made by two different men 
were negative. 

Three days before reaching Baltimore the patient, after riding 
three hours in an automobile, on trying to walk was forced to sit 
down with his legs straightened out before him no less than three 
times in the course of four blocks. The pain was, he stated, excruci- 
ating. In walking two blocks from the hotel to Dr. Barker’s 
office on the day of consultation he was obliged to stop now and 
then and lean against buildings. When he is quiet he feels per- 
fectly well. He has tried to make himself think that his symptoms 
are all due to nervousness, but the persistent leukocytosis and the 
severe pains convince him that there must be something radically 
wrong with him. Libido has been much lessened during the past 
year and potentia has been poor, though ejaculatio has been 
normal. 

Physical Examination. On November 2, 1921 (Dr. Norman 
B. Cole). Patient is a man, aged forty-four years, lying quietly, 
without dyspnea. He is ten pounds under his calculated ideal 
weight. Skin normal. Muscular development and tone fair. 
Moderate canities, beginning calvities. Contour of the face normal. 
Eyes protrude slightly. There is a moderate Dalrymple sign, a slight 
von Graefe, a negative Rosenbach. Convergence well maintained. 
Pupils equal and regular, reacting equally and promptly to light. 
Slight hippus. Sclersee moderately injected. Nasal ventilation 
normal. Dental occlusion largely maintained by dentures (superior 
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and inferior); considerable retraction of the gums; recently treated 
for pyorrhea. The tongue is protruded in the midline without 
tremor; it is moist and with a slight yellowish-white coat. The 
right tonsillar fossa is empty and the left shows a small tag of 
tonsil. Pharynx negative. External ears and canals negative. 
No tenderness over paranasal sinuses or mastoids. Nostruma. No 
general glandular enlargement. 

Chest well formed. Expansion good and symmetric. Lungs 
negative except for a few moist rales in the lower left back. Left 
border of cardiac dulness just lateral from the nipple line inthe 
fifth left interspace on direct percussion. Apex beat feebly palpable 
in the same locality. Heart rate 96, regular; no heart murmurs; 
second aorta sound slightly louder than second pulmonic. Blood- 
pressure: 122 systolic and 78 diastolic. No tremor of the out- 
stretched fingers. Palms dry and warm. Radial pulsations equal 
and synchronous; radial walls not palpable; brachials not visible; 
temporals not tortuous. Just in front of the medial condyle of the 
right elbow a small gland is palpable, due to an earlier infection of 
the hand. 

Abdomen normal in contour; no tenderness; no abnormal 
masses; no muscle spasm. Liver and spleen not palpable. Hirci 
and crines pubis rather sparse. Crines of the transverse type. 
Phallus and gonads normal. 

No edema of the shins. Knee-jerks equal and active. Ankle- 
jerks are equal. Babinski, Gordon and Oppenheim tests negative. 
No bathyanesthesia. Cremasteric and abdominal reflexes normal. 
Deep reflexes in arms normal. Chvostek sign negative. 

Slight external hemorrhoids present. Tone of rectal sphincter 
normal. Prostate normal. 

No pulsation can be felt in the A. dorsalis pedis, the A. tibialis 
posterior or in the A. femoralis on either side. 

Laboratory Findings (Dr. H. M. Thomas, Jr.). The blood, the 
stomach contents, the feces and the urine were examined. 

Blood Examination. Red blood cells, 5,080,000; hemoglobin, 
85 per cent, Sahli; white blood cells, 17,300; color index, 0.85. 

Differential count in a stained smear of the white corpuscles 
showed polymorphonuclears, 59.5 per cent; eosinophils, 1.5 per 
cent; basophils, 0.5 per cent; small mononuclears, 30.5 per cent; 
large mononuclears, 3 per cent; transitionals, 4 per cent; baso- 
philic myelocytes, 1 per cent. 

No poikilocytosis nor anisocytosis of the red cells. Platelets 
normal. Blood-Wassermann reaction negative. 

Analysis of the Stomach Contents. 40 cc recovered; free HCl 
28 acidity per cent, combined acid 38 acidity per cent; total 
acid 66 acidity per cent. Microscopically, no yeast cells. Neither 
Oppler-Boas bacilli nor sarcine present. 
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Stool Examination. Dark brown, formed; occult blood, negative; 
microscopically, an occasional striated muscle fiber seen. No 
ova or parasites seen. 

Examination of the Urine. Reaction acid; specific gravity, 1002 
to 1025; no albumin; no sugar; no Bence-Jones body. Micro- 
scopically, negative for casts and red blood cells. A few calcium 
oxalate crystals seen, also numerous shreds of mucus. Phenol- 
sulphonephthalein test: output in two hours, 67 per cent. 

Roentgen-ray Reports (Dr. F. H. Baetjer): 

Paranasal Sinuses. Frontals, ethmoids and antra clear. 

Lateral Skull. Sella of normal size and shape and of the open 
type. Frontal and sphenoidal sinuses clear. Calvarium negative. 

Lumbar Spine. Shows a little sharpening, especially of the 
upper edge of the third lumbar vertebra, and there are slight spurs 
on the crests of the ilia. 

Impression (Dr. Baetjer): Spine and scaroiliacs practically 
negative. 

Roentgenoscopic Report of Chest and Abdomen. Heart of normal 
size; slightly globular in shape. Pulsations normal. Aorta not 
dilated. Lungs not remarkable. Diaphragm smooth. Swallowing 
normal. Maximal degree of visceral ptosis and hyperactive gastro- 
intestinal tract. 


x 


Orthopedic Report (Dr. George E. Bennett). Impression: We are 
at a loss to give an explanation of the patient’s symptoms from a 


bone or joint standpoint. There is some evidence, however, of 
shortening of the hamstring tendons, but we believe that these 
changes are secondary to some general systemic disturbance. The 
back gives one the impression that there may possibly be an 
anomaly of the fifth lumbar, but this is not definite. 

Laryngologic Report (Dr. Harry R. Slack, Jr.). Impression: 
there is no focus of infection in the nose, throat or ears to account 
for an arthritis. 

Neurologic Report (Dr. H. M. Thomas, Jr). The patient appears 
to have had an arthritis in his shoulder, which was relieved by hav- 
ing an abscessed tooth and the infected tonsils removed; but since 
then this curious disability in his legs has become worse. The 
history sounds like that of an intermittent claudication, but I do 
not remember having seen a case in which the pain and cramp 
were in the thighs and not at all in the muscles below the knees. 
Ile has a contraction of the hamstring muscles, and their con- 
sistency seems to me to be unusually firm. No other neurologic 
findings were important. The circulation in the legs is certainly 
disturbed, and I must acknowledge that I could not feel the pulses 
at the ankles, or, indeed, in the femoral arteries, though perhaps 
careful search on repeated examination may reveal them. 

Psychiatric Report (Dr. John R. Oliver). Normal findings. 
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Dental Report (Dr. H. H. Streett). Partial upper and lower 
dentures. Nonsuppurative pyorrhea with absorption of alveolar 
crests and damage to central tissues. Radiographs negative. Find 
nothing to indicate a focal factor. 

Basal Metabolism Estimation (Dr. J. T. King, Jr.). The CO, out- 
put is 3.5 per cent below the expected for the patient’s age and sex, 
indicating a normal metabolic rate. Resting pulse varied from 80 
to 88, and the patient took the test comfortably. 

Electrocardiographic Report (Dr. E. W. Bridgman). Impression: 
normal cardiac mechanism. Inverted 7-waves in the first two 
leads. The inversion of the 7’-wave in leads I and II suggests 
either that there is a myocardial weakness or that there has already 
been administered a physiologic dosage of digitalis. 

Polygraphic Tracings (Dr. Norman B. Cole). Jugular vein and 
brachial artery yield normal curves. 

Diagnosis. 1. Thromboangeitis obliterans with intermittent 
claudication. 

2. Persistent leukocytosis with relative lymphocyte increase. 

3. Slight myocardiopathy with history of auricular fibrillation, 
but none now. Slight changes in electrocardiogram. 

4. Slight thyreopathy with eye signs and slight tachycardia, 
but normal basal metabolic rate. 

5. Slight undernutrition (ten pounds), with visceroptosis, slight 
gastric hyperacidity and hypermotility of the gastrointestinal 
tract. 

6. Nonsuppurative gingivitis. 

7. Chronic tabagism. 

Subsequent History. On November 7, 1921, the patient was 
admitted to Johns Hopkins Hospital for further observation. 
While there his white blood count was 19,400 on Nov. 8, 1921, 
and on one occasion the left posterior tibial artery was felt to 
pulsate. 

As the patient was to spend a few days in New York, he was 
advised to see Dr. Leo Buerger and Dr. Emanuel Libman while 
there. Ina letter to Dr. Barker, Dr. Libman reported as follows: 
‘My opinion is the same as yours, namely, that he is suffering from 
a thromboangiitic disease of the veins and arteries. I am not 
sure that the case belongs to exactly the same group as that which 
Buerger describes. In other words, I am not sure that a micro- 
scopic examination of fresh lesions would show the typical miliary 
foci with giant cells which Buerger considers characteristic of the 
early lesions of the disease which he investigated. It would be 
interesting to know whether the chest attack, which he had some 
time before the pains in the lower extremities began, was due to 
an embolus in the distribution of the pulmonary artery. 

“The leukocytosis is interesting. I have not particularly noted 
it as occurring in cases of Buerger’s disease. I have discussed this 
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question with Dr. Buerger, and he tells me that he has made no 
definite studies concerning the leukocyte count in the disease.” 

A letter from the patient dated January 1, 1922, states that on 
restriction of his physical activities, cutting off tobacco and perform- 
ing circulatory gymnastics outlined for him he has been doing very 
satisfactorily. The leukocytosis persists; a blood count made soon 
after arriving home at the end of November showed 18,300 white 
blood cells; another made on December 31, 1921, showed 14,700. 

Discussion. ‘The case is, it is believed, one of thromboangiitic 
disease of the arteries and veins supplying both lower extremities. 
The patient is a full-blooded Jew, born in the United States; his 
parents were citizens of Austria-Hungary. He has smoked cigarettes 
to excess for many years. After a sudden attack, in 1918, of 
auricular fibrillation (which subsided) he was well until April, 
1921, when he first became troubled with severe pains in the lower 
extremities on walking. It was then found that he had a white 
blood count of 22,000. The pain in the legs and numbness of the 
left foot increased during the next seven months and the leuko- 
cytosis persisted. The rather widespread distribution of the 
vascular disorder with a comparatively low grade of cyanosis 
without rapid blanching on change of position of the leg left us 
in doubt as to the exact diagnosis. There was evidently obstruction 
to the arterial flow in the vessels of both lower extremities. Whether 
this is or is not due to true thromboangiitis obliterans the sub- 
sequent course of the disease alone can decide, though we think 
it probable. 

Arterial thrombosis not associated with any acute infection, not 
associated with any wasting disease and not secondary to syphilis 
or arteriosclerosis has led for many years to much speculation 
as to the factors concerned in its etiology. Mendel called atten- 
tion to the susceptibility to a second attack of thrombosis and 
termed the condition “thrombophilia.”’ Before him Erb had pointed 
out the susceptibility of young male Jews to dysbasia angiosclerotica 
(or intermittent claudication), and mentioned alcohol and tobacco 
as contributory factors. More recently the careful and complete 
studies of Leo Buerger have established the fact that there exists 
an infectious disease of unknown etiology which produces inflam- 
matory lesions of the vessel walls and perivascular tissues, and sub- 
sequently leads to thrombosis with gradual involvement of the 
larger vessels. There are still many writers who dispute the infec- 
tious nature of this process, whereas others claim that typhus fever 
is a constant precursor. 

As Buerger has pointed out, the disease is rarely seen by the 
physician until its later stages, since only in them, as a rule, are 
the symptoms of a nature severe enough to lead the patient to 
consult a doctor. In the case here recorded the patient, a doctor 
himself, was soon impressed by the persistent leukocytosis and 
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proceeded on an exhaustive but unsuccessful search for a causative 
focus of infection. It seems now fairly clear that the infectious 
process in Buerger’s disease is located in the vessels supplying 
the extremities; and it seems altogether likely, from the study 
of the case here reported, that if an opportunity were afforded for 
study of the leukocyte count early in cases of thromboangiitis 
obliterans a persistent leukocytosis would be revealed. 

In 2 of the other 5 cases studied at the Johns Hopkins Hospital 
a positive Wassermann reaction was obtained, and in 1 the disease 
had already existed several years. The fourth case had been 
affected long enough to produce gangrene of a toe, although sub- 
jective symptoms were noted only five months before admission to 
the hospital. The absence of a leukocytosis in these atypical or 
long-standing cases is not, therefore, to be considered as evidence 
on this point. 

Conclusion. A case is reported of thromboangiitis of the vessels 
supplying the legs, similar in many respects to Buerger’s disease, 
and the existence in the patient of a well-marked and persistent 
leukocytosis is emphasized. It would seem probable that a leuko- 
cytosis may be found to occur frequently in the early stages of 
thromboangeitis obliterans; if this be verified the fact would lend 
weight to Buerger’s contention that the process is infectious in 
nature. 
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INJURY OF THE SPINAL CORD IN BREECH EXTRACTION 
AS AN IMPORTANT CAUSE OF FETAL DEATH AND 
OF PARAPLEGIA IN CHILDHOOD.* 


By Bronson Crotuers,M.D. 


NEUROLOGIST TO CHILDREN’S HOSPITAL, BOSTON; ASSISTANT IN NEUROLOGY, AND IN 
PEDIATRICS HARVARD MEDICAL SCHOOL, BOSTON, MASS. 


I. Introduction. Injuries of the spinal cord, or of the vertebral 
column, due to breech extraction, are frequently discovered by 
pathologists. On the other hand, such injuries are rarely reported 
by obstetricians, and disability from such accidents is rarely recog- 
nized by those who see older children. 

The obvious inference is that serious damage to the spinal cord 
during delivery is inconsistent with prolonged life. 

From a theoretic standpoint any such conclusion is most sur- 
prising for several reasons. In the laboratory young animals survive 
cord transection with great regularity and for indefinite periods, 
and on the whole show less evidence of shock than adults of the 
same species. 

Babies frequently survive the severe operations necessitated 
by spina bifida and often live for long periods, even if the operation 
involves destruction of a considerable portion of the cord. 

Many soldiers lived for indefinite periods after receiving wounds 
which, in addition to severing the cord, injured the lung. 

It seems as if some peculiarly fatal factor must be involved if the 
general impression that obstetric cord injury is inconsistent with 
prolonged life is well founded, yet it is hard to see what it can be. 

One of the most obvious explanations is that the injury to the 
cord is always high enough to involve the medulla or the phrenic 
nerves. This theory is untenable, because there is considerable 
reliable pathologic and clinical evidence against it. 


* Read in abstract before the December, 1921, Meeting of the New England Pedia- 
tric Society. 
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It is also conceivable that trauma to the cord is always 
accompanied by such severe injury to the spine and muscles that 
babies almost inevitably perish from traumatic shock. A very 
vasual study of the spinal column at birth suggests that this is 
an unlikely explanation, as the infantile vertebrae have no such 
elaborate interlocking bony processes as those seen in adult spinal 
columns. Furthermore, there is good reason to believe that babies, 
during a period of several years, can suffer severe cord injuries with- 
out serious shock or gross damage to the spine. 

If no adequate reasons exists for believing that all babies with 
traumatic cord lesions die early, and if such injuries can be shown 
to be common, it is reasonable to suppose that some of them sur- 
vive and are not properly classified. 

These theoretic considerations are of absolutely no interest 
unless it can be proved that a fair number of such cases are now 
living with definite signs which can be logically referred to accidents 
during breech deliveries. 

Before reporting cases it is necessary to review, very briefly, 
certain papers in order to show the development of the present 
standards of diagnosis of severe cord injuries and to consider a 
few studies of obstetric traumata. 

II. Bastian’s Law. Up to 1890, as Riddoch points out, clinicians 
were observing with interest and understanding the spectacular 
experiments of physiologists on “spinal” animals. Very generally 
they accepted the obvious conclusion that reflex activity might 
be expected below the level of a cord transection in man. In that 
year Bastian, apparently exasperated by the tendency to draw 
conclusions from the study of laboratory animals and to apply 
these conclusions to man, collected a number of cases and over- 
whelmed the clinicians who were influenced by laboratory results. 
His observations, more or less misinterpreted and misquoted, led 
to very general acceptance of the theory that reflex activity was 
practically negligible below the level of cord transection in man. 
Even Sherrington apparently accepted this point of view. 

This polemic paper of Bastian’s, destined to exert a profound 
influence on neurologic progress for a quarter of a century, begins 
with the following statement: 

“The physiologist, by reason of his observation on certain of the 
lower animals, seems to have instilled into the minds of clinical 
observers the notion that when the spinal cord is absolutely cut 
off from communication with the encephalon the reflexes dependent 
on the spinal cord below the point of section will, in the course of 
a very short time—that is, as soon as the immediate effects of 
shock resulting from the operation have subsided—exhibit them- 
selves in an exaggerated manner.”’ 

He follows this belligerent opening with reports of cases of cord 
transection, most of whom died within a few days or dragged out 
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prolonged existences made miserable by bed-sores or cancer. ‘There 
is no reason to doubt the accuracy of Bastian’s observations, 
though the following extracts from his case records show his state 
of mind and incidentally reinforce the present standards of diag- 
nosis. 

Among the records is one from a colleague. The patient “died 
of exhaustion in connection with bed-sores and bladder troubles.’’ 
The record shows that although knee-jerks had been absent and 
anesthesia present for a month, “involuntary contractions of the 
legs, causing them to be completely flexed, are more marked- 
they move at the least irritation of the skin.”’ In another case, 
where a fracture-dislocation at the sixth cervical vertebra caused 
the lesion, the report by Tooth shows that on the twentieth day 
sole reflexes were present and a feeble knee-jerk was obtained. 
Postmortem examination proved the lesion to be a practically 
complete transection. In regard to this case Bastian observes: 
“This is not a very conclusive case, I merely quote it for what it 
is worth, it at least suffices to show that there was no exaggeration 
of reflexes.” 

Largely as a result of this paper, supported by another by Bowlby 
in the same year, clinicians for twenty-seven years have taught 
that cord lesions in man did not allow reflex activity at all compar- 
able with that observed in animals similarly injured. As generally 
understood, Bastian’s law is as follows: 

High thoracic or cervical transections produce paralysis of the 
legs and abdominal muscles and anesthesia and loss of tendon-jerks. 
The bladder is at first atonic, but later empties itself partially. 
That is, transections in man cause, essentially, flaccid paralysis 
and incontinence of urine. 

It is clear enough, on careful reading of Bastian’s paper, that 
nothing in the case reports, or in his own conclusions, justifies the 
statement that permanent flaccidity always follows cord tran- 
sections in human beings. In fact, there are numerous contra- 
dictions to any such assertion. But the tradition was started 
and, in spite of sporadic protests, it was generally accepted. As 
a result the diagnosis of cord transection is not made, as a rule, 
in the presence of reflex activity of the legs. 

II]. Study of Cord Transections Due to War Wounds. The work 
of Head and Riddoch forces an absolute abandonment of the so- 
alled Bastian’s law. These writers were able to study the results 
of lesions produced cleanly and suddenly in young men, who were 
at once picked up and cared for under practically ideal scientific 
conditions. Riddoch states that “any light that has been thrown 
on the innate functions of the cord is due not only to the unique 
cases at our disposal but principally to the attitude of mind induced 
by the monumental work of Sherrington.” 

The cases thus observed are all entirely convincing, as the degree 
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of damage to the cord was observed at operation or postmortem 
and the clinical notes were made by accurate observers. There- 
fore the results may be taken as conclusive. In healthy men 
cord lesions amounting to high physiologic transections cause the 
following signs: 

First Stage. Muscular flaccidity with toneless skeletal muscles, 
anesthesia, dry, easily damaged skin and retention of urine and 
feces. 

Second Stage. After a few weeks reflexes appear. At first 
nocuous stimulation of the soles causes various toe movements. 
Later a variety of flexor responses can be elicited by stimulation 
of any part of the leg or lower abdomen. With severe stimulation 
both legs and recti abdominis share in a vigorous mass reflex, which 
is accompanied by evacuation of the bladder. The easy elicitation 
of this mass reflex, accompanied by sweating, from stimulation 
of the legs or abdomen is characteristic of the stage of reflex activity. 
Tendon-jerks and other signs of extensor excitability are later 
signs. The bladder becomes “automatic,” emptying itself at 
definite degrees of pressure without other stimulation, or at lower 
pressures when the mass reflex is evoked. In adults a definite 
coitus reflex can be obtained on genital stimulation. 

Third Stage. If sepsis of serious importance supervenes, the 
reflex activity subsides or even disappears and sometimes never 
returns. Obviously sepsis occurring prior to the second stage may 
prevent the occurrence of reflex activity of any kind. 

Naturally, Bastian, working with cases complicated by sepsis 
or malignant tumors, saw few evidences of reflex activity. Further 
he apparently started with distrust of the physiologist deep in his 
being. Head and Riddoch, profoundly impressed by physiologic 
data, had an opportunity to work with men whose wounds practi- 
cally duplicated laboratory iesions. Their results confirm the physi- 
ologic workers while explaining the results of Bastian. 

IV. Obstetric Cord Lesions. Bruns quotes C. Ruge as authorit) 
for the statement that injury of the vertebral column was found 
in 8 out of 64 babies dying during or after breech deliveries. | 
have not been able to find Ruge’s original paper. However, 
Warwick, who has published reports on a series of autopsies on 
the newborn, states that all cases of vertebral damage in her series 
were accompanied by cord laceration, so it seems fair to assume 
that serious cord injuries may have been present in Ruge’s cases. 
In 136 infants in whom the central nervous system was examined 
Warwick discovered cord injury in 3. If, as seems probable on 
clinical grounds, this injury occurs almost exclusively with breech 
extractions, Warwick’s figures show a very high proportion of 
such injuries, as not over 10 of her cases were likely to have been 
breech deliveries.* Moreover, as her series is made up of cases 

* Ina personal communication Warwick states that the three cord injuries occurred 
in babies delivered by version. 
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of all sorts, worked up by different people, it is entirely possible 
that the whole cord was not examined in every case. The fact 
that all her cases had cervical lesions suggests the same possibility. 

The most striking article is one by Stoltzenburg published in 
1911. This observer found gross lesions of the spinal column in 
9 out of 75 babies dying of asphyxia, 8 followed breech extraction. 
In other words, over 10 per cent of the “asphyxial” deaths in her 
series followed injury of the spinal column during breech extraction. 
The cords showed no gross evidence of laceration. 

In one large obstetrical clinic in this country similar findings are 
common, though published reports are not at present available. 

Clinically the evidence is definite enough that paralysis due to 
cord transection at birth has long been known. In a recent article 
Kooy reviewed the literature and reported that, except for his 
own case, he found no record of any child surviving severe cord 
injury more than six months. His own case lived nine years, 
with almost complete anesthesia, incontinence of urine and feces 
and spasticity of the legs. The lesion was attributed to violence 
incident to a very difficult version and extraction. The path- 
ologic examination showed a low thoracic lesion with one ventral 
pyramidal tract still intact. 

Burr recently reported 2 cases, 1 confirmed by autopsy. Both 
babies were born by breech extraction and both died within five 
months. One showed reflex activity on pinprick but no tendon 
reflexes. The autopsy in this case showed that the cord was a 
mere fibrous band between the fourth cervical and first thoracic 
segments. The other child showed anesthesia and flaccid paralysis 
suggesting a complete cervical transection. No reflexes were 
obtained. 

Beevor reports a baby, born by a difficult breech extraction, who 
showed paralysis of the muscles of one arm, and of the chest, 
abdomen and legs. Anesthesia corresponded. At autopsy evi- 
dence of fracture-dislocation of the third cervical vertebra was 
found, and below the level of the lesion, practically complete 
destruction of the cord, presumably as a result of hemorrhage and 
fibrous tissue formation. 

Friedman, in an analysis of 2000 cases seen in the neurologic 
service at the Children’s Hospital, Boston, found only 1 diag- 
nosed as cord injury due to dystocia. His case showed flaccid 
paralysis and anesthesia. Again a history of breech extraction 
was obtained. 

From this cursory review of the literature several conclusions 
can be drawn: In the first place cord lesions, as a consequence of 
breech extractions, are not infrequent. Second, they are usually 
recognized only when accompanied by flaccid paralysis and anes- 
thesia—that is, when the clinical picture conforms to the so-called 
Bastian’s law. Third, in the reported cases the babies almost 
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invariably died after a few weeks or, at most, a few months of 
life. Fourth, in the light of the work of Head and Riddoch it 
seems entirely likely that such babies will show high degrees of 
reflex excitability provided the lesion is not high enough to involve 
the medulla or the phrenic nerves or low enough to destroy the 
lumbar enlargement. The routine care of a baby provides clean- 
liness and reasonable freedom from chance infection. Under 
these favorable circumstances indefinite existence seems quite 
possible. 


CASE REPORTS. 


Case 1.—Obstetric Lesion with Widespread Cord Destruction. 
No Reflex Activity. J. B., a male baby, two weeks of age, was 
seen in the neurological out-patient department in November, 
1920. 

The mother had had several children without any trouble. 
This baby was delivered by a thoroughly competent doctor, who 
referred the case with a note giving the following history: The 
child presented by the breech. Great difficulty was occasioned 
by the extension of the right arm. During the manipulation 
necessary to free this the child became weak and rapid extraction, 
with considerable force, was necessary. Asphyxia required atten- 
tion. For the next few days he showed tension at the fontanelle 
and strabismus, and he had convulsions. These signs cleared up, 
leaving paralysis as at entrance. 

When I first saw him he was in a wretched condition. His 
skin was dry and he was nursing poorly. His right arm was hang- 
ing at his side with inward rotation at the shoulder, extension at 
the elbow pronation and flexion at the wrist and tight flexion of 
the fingers. Feeble motions at the wrist and of the fingers were 
possible. Deviation of the hand to the ulnar side was apparently 
due to weakness of the supinator longus. 

No signs suggested cranial nerve lesions, the pupils were equal 
and reacted, the fontanelle was level and the left arm appeared 
normal, 

The remainder of the body showed flaccid paralysis of the 
abdominal muscles and of both legs. 

Urine dribbled from the urethra, pressure on the abdomen caused 
evacuation of the bowels and a free flow of urine. Sensation was 
as shown in the chart. The black area (on the accompanying chart) 
was absolutely anesthetic, the shaded area more doubtful, but 
almost certainly involved. 

A tentative diagnosis of hemorrhage into the cord as a result 
of avulsion of some of the upper roots of the brachial plexus was 
made. Roentgen-ray study showed no evidence of dislocation 
or fracture. Lumbar pufcture showed cloudy yellow fluid under 
slight pressure. Unfortunately no manometer was used but the 
sinking of the fontanelle, as fluid flowed from the needle, apparently 
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ruled out obstruction at the site of injury. Microscopically 
abundant changed red cells were found. 

The question of surgical intervention was considered. The 
possibility of relieving pressure by laminectomy did not seem 
worth taking risks for, as lumbar puncture had demonstrated that 
there was no obstruction to the flow of fluid past the point of 
injury. 

Since entrance to the department the condition of the baby has 
not improved appreciably. The bladder and rectum became, at six 
weeks, “automatic.”” Absolutely no other evidence of reflex activity 
has occurred in twelve months. The arm is slowly improving 
with fairly free motion at the fingers, the wrist and the elbow, but 
inward rotation and pronation persist as in ordinary obstetric 
paralysis, due to plexus injury. The skin is still dry but intact. 

The abdomen and legs show extreme muscle atrophy. Anesthesia 
is as at entrance. 

Comment. ‘The lesion here is obviously one of the cord. Possibly 
two lesions exist, one of the plexus and one of the cord. The type 
of arm palsy, with the equal pupils, rather suggests a peripheral 
origin for the arm paralysis. To me a more logical explanation is 
that avulsion of some of the cervical roots caused a hematomyelia, 
which resulted in an almost complete destruction of the lower 
thoracic and lumbar cord. Such a lesion would explain the strik- 
ing and persistent flaccidity of the abdomen and legs. Beevor’s 
case, quoted above, showed a quite comparable pathologic and 
clinical condition. 

Treatment is of course purely negative. It is interesting, how- 
ever, that no catheter was necessary in this or in subsequent cases. 

Prognosis is entirely hopeless, as far as I can see. 


Case I].—Obstetric Transection with Reflex Activity. F. Y., a 
girl of three years, was transferred to the neurological department 
from the clinic of the Harvard Infantile Paralysis Commission, 
to which she had been referred by her physician. 

She was the fourth child. Five years before her birth her mother 
had infantile paralysis involving one leg. Delivery at eight months 
was required as a result of nephritis in the mother. A difficult 
accouchement forcé was done and considerable difficulty was 
encountered in the version and extraction of the child. For weeks 
the baby was very ill and was not expected to live from day to 
day. Gradually she gained strength and seemed to thrive, but 
has never sat up or attempted to stand. She has never been 
conscious of movements of the bowels or emptying of the bladder. 
She has never had any serious acute illness. 

When she entered the neurological out-patient department 
May 9, 1921, the physical examination was as follows: 

She was a cheerful, intelligent child, lying comfortably with 
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legs abducted and semiflexed at hips, partly flexed at knees and 
extended at ankles. The upper extremities and head and chest 
were normal throughout. The abdomen was moderately dis- 
tended and the muscles of the abdominal wall were flaccid. No 
voluntary movements were seen below chest. Development of 
legs was normal. The skin was clear and moist. 

Reflexes were as follows: knee-jerks were difficult to get and 
when obtained were atypical, as the adductors contracted strongly 
and the quadriceps only slightly. They were the same on the 
two sides. Ankle-jerks were very much more lively than the 
knee-jerks. Attempts to obtain clonus led to curious responses. 
Occasional typical sustained ankle or patellar clonus was elicited 
in the usual way. Irritation of the skin over any part of either 
leg or just above the symphysis led to clonus of the whole lower 
extremity, sometimes spreading across and involving the opposite 
side. This manifestation was usually followed on further stimu- 
lation by abrupt strong flexion reflexes, including urination. 

Stroking or gentle pressure on the sole of the foot caused 
Babinski ’s phenomenon and occasionally strong extension suggesting 
the extensor thrust in laboratory animals. Chaddock’s, Gordon’s 
and Oppenheim ’s reflexes were present. 

Definite flushing of the skin on stroking was present, ending 
sharply at the upper border of anesthesia. 

Roentgen rays of the spine were negative. 

No important changes have taken place since she was first seen. 

Comment. This child shows anesthesia and absence of volun- 
tary motion below the chest, corresponding with the signs to be 
expected from a severe lesion at the seventh dorsal segment. The 
flaccid paralysis of the recti abdominis suggests that several seg- 
ments are almost completely destroyed. The legs show lively 
reflex activities, chief among which are the flexion reflex as des- 
cribed by Head and Riddoch and extensor phenomena suggesting 
the extensor thrust of the spinal animal. Vasomotor disturbances 
and the automatic bladder and rectum conform to the picture of 
transverse lesions as now understood. The prominent extensor 
phenomena suggest that the lesion may not be absolutely complete. 

Obstetrical injury can be assumed in view of the history of the 
difficult extraction of a premature baby. 

Prognosis as to the restoration of functional communication 
with the brain seems hopeless. Later on, orthopedic apparatus 
may possibly be fitted which may make some locomotion possible. 

(This child was again seen in May of 1922. At that time 
there was slight but definite sensation over legs and abdomen. 
Orthopedic apparatus was fitted and muscle training begun. After 
a few weeks definite voluntary movements appeared. The child in 
October walks with apparatus and support though all motions are 
very slight, However, enough motion and sensation are evident 
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to warrant hope of some functional recovery after four years of 
anesthesia and paralysis. There is also consciousness of sphincters 
though no real control has been obtained.) 


Case III.—Obstetric Transection with Reflex Activities. T., 
a girl, born February 9, 1919, was seen in February 1921, and 
repeatedly since then. 

She is the only child of healthy parents, born with great dif- 
ficulty, with forceps to the after-coming head. No asphyxia or 
convulsions tollowed. For a few months she was very weak, 
moved very little and was not expected to live. Then she seemed 
to thrive, except for the fact that she could not sit alone until over 
a year old, and has never attempted to stand. According to the 
mother she controls her rectal sphincter but not her bladder. 

When I saw her first she was a very cheerful, active child as far 
as head, chest and arms went. Below the line shown in the chart 
she was absolutely a reflex mechanism. Anesthesia was complete. 
On the left she retained control of the upper segments of the rectus 
abdominis. The rest of the abdominal wall was flaccid and with- 
out reflexes. The back showed marked weakness below the ribs 
and she tended to slip forward unless supported. 

The legs were in semiflexion at hip, knee and ankle. Reflexes 
were as follows: knee-jerks and ankle-jerks present—not active. 
No clonus. Babinski and associated phenomena present. Painful 
stimulation caused active, quick flexion of hip, knee, ankle and 
toes, with inconstant urination. The receptive field for this 
reflex extended over both legs and for a short distance above the 
symphysis. By gentle, steady pressure occasional typical extensor 
thrusts could be elicited. 

In general the muscles showing these reflex activities were not 
spastic—in fact, they gave the impression of flaccidity when not 
active. While under observation in the wards the child showed 
no signs that she was conscious of reflex activities or of urination 
or defecation, and she was not in any way upset by lumbar puncture, 
which showed no abnormality of fluid or pressure. 

Attempts to measure the activities of the bladder, after the 
method of Head and Riddoch, failed, as the child urinated at once 
when the catheter was introduced. Genital manipulation caused 
an extreme flexion response. 

Flushing of the skin below the level of anesthesia was marked. 
The skin was soft and moist. 

The development of the legs was normal. Roentgen rays showed 
no abnormality of the spine. 

Comment. This child shows a picture of reflex activity practi- 
cally identical with that seen in laboratory animals and one that 
is quite comparable to that described in man. The lesion is prob- 
ably due to hemorrhagic softening of the cord over several of the 
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lower thoracic segments, and presumably is the result of manip- 
ulations during delivery. 

The mother of this child had been assured that the appearance 
of reflexes meant later control of muscles. Of course, this prog- 
nosis is not justified. In fact it is entirely likely that any severe 
infectious disease will result in loss of activity. 

Fitting of orthopedic apparatus may allow a certain amount of 
activity later. 


Case 1V.—Obstetric Transections with Reflex Activity. M. P., 
a boy of thirteen months, was brought to the hospital in May, 
1921, because he could not walk or sit up. He has been followed 
in the out-patient department since entrance. 

He was the first child of healthy parents. A friend of the mother, 
who helped at the delivery, gave the following account of the pro- 
cedure: The mother was etherized and the doctor started on a 
breech extraction. Four people held the mother in bed while the 
operator, with his feet braced against the side of the bed, pulled. 
Suddenly, he said, “Something broke.’’ Immediately after- 
ward the child was born, apparently dead, but after a few hours, 
without efforts at resuscitation, he began to cry. For the next 
week he seemed likely to die at any moment, but gradually began 
to nurse well. Since then he has done well, except for inability 
to sit up. No definite bladder or rectal disturbances have been 
noticed. The legs are said to have shown movement for many 
months. 

Physical examination shows a well-nourished, evenly developed 
baby, perfectly comfortable, lying with legs extended. The head 
and arms seem normal and the chest muscles of respiration seem 
to be acting normally. The abdomen is protuberant. No vol- 
untary motion noticed in the legs. 

Sensory examinations shows anesthesia below the nipple line. 

No vasomotor changes are obvious. The skin is clear and moist. 

The abdominal and lower back muscles are flaccid and without 
reflexes. ‘The muscles of the legs are relaxed and passive motion 
shows no evidence of spasticity or contractures. Both legs show 
definite lowering of muscle tone, and knee-jerks and ankle-jerks 
cannot be elicited. No ankle-clonus. 

Reflex activity occurs as follows: on stroking the foot or lower 
leg on either side Babinski’s phenomenon appears. Nocuous 
stimulation, as by pinch or pinprick, changes the character of the 
response abruptly, and the whole flexion reflex, including evacua- 
tion of the bladder, is started. On severe stimulation this reflex is 
shared by the opposite leg. The receptive field of this reflex 
appears to extend from just above the symphysis to the toes. In 
addition the crossed extension reflex can be easily elicited at times, 
that is, flexion of the stimulated leg and extension of the other. 
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Roentgen rays show no abnormality of the spine. 

Comment. As a basis for discussion of the symptoms of trans- 
verse lesions this child is most satisfactory. First, there is no 
question as to the possibility of rupture or other cord lesion result- 
ing from the spectacular method of delivery. Second, the absence 
of deep reflexes would reconcile Bastian’s followers to the diagnosis. 
Third, the reflex activities show great similarity to those seen in 
the physiologic laboratory, or in war hospitals where Head and 
Riddoch did their work. 

The lesion is evidently in the lower thoracic region, with its 
upper border about the fifth segment, extending down, as sug- 
gested by the flaccid abdominal wall, to the tenth. 


Case V.—Obstetric Injury to the Cord with Signs of Incomplete 
Cervical Transection. E. H., a girl of twelve, seen in consultation 
with Dr. R. W. Lovett, and Dr. F. R. Ober, of Boston, on October 
24, 1921. 

She is the only child of healthy parents. 

She was delivered at full term by a well-known and competent 
obstetrician. The child presented by the breech. A gauze fillet 
was used to get traction in the groin. The left arm was extended 
and required some force for its release. As far as I could gather 
from the very clear account of both parents no unusual force was 
used and no anesthetic was used or needed. Afterward, in response 
to questions, the nurse said the delivery was “done too quickly.’ 

After birth the child showed the following signs: 

1. Sunken, almost closed left eye without evidence of any local 
trauma. 

2. The left arm was abducted and externally rotated at the 
shoulder, sharply flexed at the elbow and hyperextended and 
supinated at the wrist so sharply that the back of the hand lay 
on the extensor surface of the forearm. 

3. Respiration was noticeably shallow and rapid. 

4. Both legs were flaccid. 

5. Pinprick over the left arm, body and legs produced no reaction, 
either sensory or motor. 

For the next two and a half years the parents noticed no change. 
Nutritional disturbances were overcome by careful regulation 
of diet. 

At two and a half years she was operated on for contractures of 
the adductors and gastrocnemii. Prolonged orthopedic treatment 
was persistently carried out until she was able to walk at four 
and a half years. Since then several operations have corrected 
deformities at wrist and ankle. 

At six years, for the first time, she was able to control her 
sphincters enough to wear ordinary clothing. Since then this 
control has gradually improved until it is adequate, except on rare 
occasions. 
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She now goes to school, dresses herself, combs her hair and, 
in general, leads an active life, though stiffness of gait and an awk- 
ward, weak left arm handicap her more or Jess. Mentally she is 
obviously unusually bright. She has never had convulsions. 

Physical examination shows a well-developed, alert girl, stand- 
ing erect in plaster jacket. 

Her expression is normal, except that there is definite narrowing 
of the left palpebral fissure and a small left pupil. No disturbance 
of any cranial nerve is present. She has no speech defect. She 
has no involuntary movements of arms or legs. 

The neck and throat are normal. 

The thorax is asymmetric with absence of movement over the 
upper left chest. The spine shows a sharply circumscribed scoliosis 
of the lower cervical and upper thoracic spine, with convexity to 
the left. There is extreme atrophy of the sternal portion of the 
pectoralis major and of the intercostals on the left, particularly 
those between the upper six or seven ribs. 

The left arm shows some atrophy of the big muscles about the 
shoulder, which is held higher than the right. Al] motions are 
possible at the shoulder-joint. The upper arm shows strong 
flexor muscles and a rather weak triceps. The lower arm shows 
weak flexors and stronger extensors. Functional balance results 
from tendon transplantation done a number of years ago. The 
hand shows practically complete atrophy of the small muscles, 
which, however, retain a very little power, enough to give a distinct 
functional value to the extremity. 

The right arm is and always has been, efficient, but the hand 
is distinctly thin as compared to the strongly muscled upper arm 
and forearm. 

The abdomen and lower back appear normal. 

The legs show moderate spasticity with more marked signs on 
the left. Various tenotomies and persistent after-care have cor- 
rected deformities. 

Sensory changes are definite. The evidence for diminished power 
to discriminate between heat and cold over the area shown in the 
chart is conclusive. Tubes at 120° and 45° F. were used. Pain 
sense is less definite, and I thought the element of fear entered. 
Touch and muscle sense are not impaired. Vibration is well 
recognized. 

Visceral examination shows no abnormality beyond the intra- 
thoracic signs due to the asymmetry of the chest. 

Comment. The signs at birth were consistent with an oblique 
lesion with its upper angle at the seventh cervical segment on the 
left. 

The later course of the case shows that permanent changes in 
the anterior horn cells have occurred on the left from the seventh 
or eighth cervical to the sixth or seventh thoracic and probably 
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in some cells of the eighth cervical segment on the right. The 
spastic legs can be accounted for by partial destruction of the 
pyramidal tracts, while the sensory changes may be produced by 
a hematomyelia destroying the central gray matter or by inter- 
ference with fibers higher up. As a result of the anterior horn 
destruction and consequent paralysis of thoracic respiration on 
the left a compensatory expansion of the right chest has caused 
a scoliosis. The pupillary changes and the enophthalmos are 
accounted for by involvement of the sympathetic fibers before 
emergence from the cord. 

From the standpoint of diagnosis there is no difficulty about the 
case, once it is recognized that obstetric accidents can affect the 
cord; but it is significant that thirteen successive consultants, 
including neurologists, pediatricians and orthopedists regarded 
this case as one of cerebral palsy, and several gave the gloomiest 
forecasts as to mental development. During the past year our 
experience at the Children’s Hospital with the other cases here 
reported has kept us on the lookout, and the diagnosis was made 
in the office of Dr. Lovett and Dr. Ober before I saw the child. 
A moment’s consideration shows that the combination of partial 
flaccidity of the arm, spasticity of the legs and sensory changes 
with ocular signs could not be accounted for by any combination 
of cerebral lesions consistent with life and intelligence. 

As far as other possibilities are concerned the history rules 
them out. Only a traumatic lesion could explain the steady 
improvement and the present condition. 


Discussion. 1. Pathologic Data. There is every reason to suppose 
that pathologic statistics underestimate the frequency of cord 
injuries. As far as I know no considerable series of autopsies has 
been reported where the entire cord has been examined. It is fair 
to assume, therefore, that low thoracic injuries are often overlooked. 
Furthermore, it seems possible that certain serious lesions might 
be passed over if routine sections of the hardened cord were not 
examined. 

Physiologically there is a certain amount of pertinent evidence. 
In the first place, young animals recover from “spinal shock” 
more rapidly than older ones of the same species. This can be 
demonstrated easily by comparing the time within which a decap- 
itated kitten begins to show reflexes with the longer period required 
by the adult cat. 

Experience with decerebrate animals also has some bearing on 
the problem. Ordinarily an animal decerebrated by midbrain 
section shows a very constant rigidity for many hours. Sometimes 
this rigidity fails or the animal dies suddenly. Often the only 
reason appears to be a thin film of blood over the medulla. It is 
possible that clots from an intracranial hemorrhage might cause 
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a block of physiologic impulses in the cord. Sucli a situation, as 
in one baby I have recently seen, might lead to a diagnosis of cord 
injury where the real trouble was intracranial. 

Further evidence on the question of asphyxia will be considered 
in connection with obstetric data. 

2. Clinical Data. The fact that so few previous cases have been 
reported needs explanation. 

In the first place it is obvious that the diagnosis of cord tran- 
section is almost never made where reflexes are lively. Of course 
the work of Head and Riddoch, now universally accepted, will 
lead to recognition of many hitherto unsuspected cases. 

But a more important element enters into the situation. There 
is so much emphasis laid on the difficulties of focal diagnosis in 
neurologic disease in infancy that examination is entered on in 
a spirit of perfunctory despair. Naturally, when knee-jerks, 
plantar reflexes and sensory signs are regarded as hopelessly con- 
fused accurate study is regarded as a rather fatuous procedure. 

On the other hand if one looks upon an infant as a rather simple 
physiologic problem many clues are found. It seems to me that 
failure to recognize neurologic disorders in babies usually depends 
on failure to look for gross changes in sensation, for abolition of 
voluntary activity and for strikingly abnormal reflexes rather than 
on inaccuracy in detailed examination. 

Differential diagnosis is relatively simple if the possibility of 
cord lesion is borne in mind. In the newborn infant brachial 
palsy, intracranial hemorrhage and spina bifida are the important 
alternatives. Pure peripheral brachial palsy is usually obvious 
enough. Intracranial hemorrhage, if severe or if accompanied 
by clots in the vertebral canal, may be indistinguishable. Obviously 
if there is serious intracranial pressure the cerebral condition is the 
one to watch. Spina bifida, if not obvious, demands roentgen- 
ray study. 

It is a striking fact that roentgen-rays are regularly negative in 
my series. A possible explanation of this unexpected finding will 
be given later. 

The various atrophies, infantile paralysis, spinal injuries in 
infancy and so on require a good history rather than any very 
refined physical examination. 

Examination of the spinal fluid in young infants may reveal 
evidence of hemorrhage, but of course does not localize the lesion. 
Possibly combined cistern and lumbar puncture, as used by Ayer, 
might give valuable information where pressure on the cord is 
suspected. 

Treatment is restricted, primarily, to avoidance of contractures 
and prevention of infection. One thing seems fairly clear: The 
bladder, if left alone, will take care of itself without dangerous 
overdistention or urinary sepsis. The fact that trophic changes 
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are not evident in most of the cases renders timely assistance by 
optimistic orthopedic men more or less promising. 

Prognosis is of course discouraging, but there is no evidence to 
prove that improvement may not be hoped for. Naturally mental 
development is not in any way threatened. 

3. Obstetric Considerations. The obstetrician does not fear cord 
injury in breech extractions. In the text-books there is no sug- 
gestion that well-conducted obstetric maneuvers can damage the 
cord. Asphyxia is the single recognized danger. ‘To prevent this 
asphyxia speed in extraction is regarded as essential. 

In discussing the subject of asphyxia two grades are distin- 
guished: the livid and the pallid. The first is regarded as unim- 
portant, the second as extremely dangerous. I get the impression 
that pale asphyxia is thought of as the final stage of blue asphyxia. 
It is hard to see any reason for believing that there is any such 
thing as “ pale asphyxia.”’ Physiologically, asphyxia stays asphyxia 
until the blood recovers a sufficient amount of circulating oxygen. 
Clinically, pure asphyxia, as in choking or in conditions like chlorine 

gas poisoning, produces cyanosis which persists until adequate relief 
is given or death ensues. 

On the other hand, collapse and death, with pallor and failure 
of respiration, occur in patients after traumatic shock and in cases 
suffering from intracranial pressure. 

If breech babies do not die of oxygen deprivation what kills 
them? As far as I know the literature is silent. It is legitimate, 
therefore, to speculate. 

In considering possible causes it is of course necessary to pay 
special attention to factors which occur only in breech delivery. 

Traction on the neck, sharp bending of the spinal column and 
traction on the brachial plexus all occur in head deliveries. 

The two possible forces which appear to operate only in breech 
cases are: 

Traction exerted over the entire length of the vertebral 
column. 

2. Direct pressure on the head, resulting from uterine contraction 
or due to direct suprapubic pressure by the operator or assistant. 

The first factor would offer a logical explanation of cord rupture. 
The spinal column of the infant is obviously extensible. In head 
presentations the extension takes place only between the head 
and the shoulders, and presumably the cord can adapt itself to 
this degree of stretching. In breech deliveries, however, the 
total increase in length is greater as the column may give at every 
space throughout the length of the spine. 

The spinal cord of the baby is firmly anchored below by the 
cauda equina. Above in the cervical region short, heavy, almost 
horizontal roots fix it firmly in place. Its upper end, of course, 
is continuous with the medulla. 

Jf the spinal column becomes too long one of two possible acci- 
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dents may occur. The cord may give, with resultant hemorrhage 
or even rupture, or the cord may hold and herniation of the medulla 
into the foramen magnum may result. These serious results may 
theoretically occur without gross bony injury discoverable by 
roentgen ray. 

In the first case more or less definite blocking of physiologic 
impulses will occur, as in the clinical cases here reported. It is 
also possible that combinations of various forces mav favor avul- 
sion of the brachial plexus roots from the stretched cord. 

On the other hand if the cord does not yield the medulla must 
be pulled down. Just at this moment pressure on the head increases, 
often to an extreme degree. Theoretically such a combination of 
forces might cause fatal medullary pressure with vasomotor collapse 
or extreme vagus stimulation. The logical result would be collapse 
of just the type which obstetricians call asphyxia pallida. 

If these entirely theoretic considerations are reasonable it is 
clear that the procedure in breech extractions may be based on 
wrong foundations. 

There is some clinical experience that is relevant. Potter, who 
believes that version is a reasonable method of delivery in prac- 
tically all cases, pays no attention to ordinary degrees of blue 
asphyxia. He even cuts the cord before beginning extraction if 
it is in his way. On the other hand by thorough dilatation, main- 
tenance of flexion, lack of hurry, gentle traction and moderate 
suprapubic pressure he avoids the combination of severe traction 
and extreme pressure so often seen in extractions. A further 
fact, which may be of vital importance, is that he does version 
as a matter of choice, and, therefore he does not have the uterus 
contracted down on the head as it is when an ordinary breech 
delivery is under way. In spite of his apparent lack of fear of 
asphyxia, his fetal death-rate is not tremendous. It is certainly 
against all theories in the text-books that a man who deliberately 
disregards the single cause of death should not kill a very high 
percentage of his babies. 

I have discussed the obstetric bearings at some length elsewhere. 
It seems quite certain that the traction and suprapubic pressure 
sometimes exerted in breech deliveries are extremely likely to favor 
herniation of the medulla. 

Without any valid evidence from the obstetrical point of view 
I believe that there is good reason for investigating the pressure 
changes within the cranio-vertebral cavity. From a theoretic 
point of view it seems probable that these change are of as great 
importance as the chemical changes in the blood, 

Conclusions. Five cases are reported in which crippling depends 
on injuries to the spinal cord apparently caused by breech extraction. 
In making the diagnosis pathologic, clinical and physiologic facts 
are considered. 

Four of these cases showed conclusive evidence of practically 
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complete transection. In transections the following syndromes 
may be expected: 

1. High cervical transections are probably all fatal on account 
of the proximity of the lesion to the phrenic nerves and the medulla. 

2. Transections below the fatal level, if accompanied by enough 
hemorrhage to destroy the cells of the lower segments, result in 
anesthesia and permanent flaccidity below the lesion. 

3. Transections confined to a few segments and not involving 
the lumbar enlargement will show in succession the following 
syndromes: 

(a) Anesthesia with flaccid paralysis. After a few days or 
weeks the flaccid paralysis will be modified. The infant will then 
show: 

(b) Anesthesia, as before, a zone of flaccidity corresponding with 
the destroyed anterior horn cells, and below this zone, reflex activity 
of distinctive type. During this stage the bladder and rectum 
become “automatic.” 


(c) On theoretic grounds it seems likely that this stage of reflex 
activity will last only so long as severe infection is avoided. 

One child showed evidence of an incomplete lesion. She showed 
flaccid paralysis dependent on destroyed cells and, lower, spasticity 
from tract involvement, with sensory disturbances and sphincter 
disorders proportionate to the involvement of cells and tracts. 

It is evident that the vast majority of obstetric spinal-cord 


injuries are caused by maneuvers incident to breech extractions. 

From a theoretic consideration of the forces at work in extractions 
it seems justifiable to suggest that traction on the cord, when 
combined with suprapubic pressure or uterine contractions on the 
head, may cause colkapse or death from herniation of the medulla 
through the foramen magna. 

If this possibility can be proved by suitable laboratory or clinical 
studies, it will be proper to challenge the statement, now almost 
universally accepted, that asphyxia is the only important cause 
of fetal death in breech extractions. 
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VISCERAL ADHESIONS AND BANDS: NORMAL INCIDENCE. 
SECOND PAPER.* 


By Joun Bryant, M.D., 


BOSTON 


Art the last annual meeting of the Gastro-enterological Association, 
the writer presented the first of a series of papers on visceral adhe- 
sions, based upon a study of 297 unselected postmortem sections 
of all ages and both sexes. This paper was entitled “ Visceral 
Adhesions and Bands. A Preliminary Report.”! Its object was 
to indicate the scope, methods, and some of the conclusions arrived 
at as a result of the investigation being reported upon. 

The object of the present communication is to make available in 
tabular form what may be called a standard of expectation of fre- 
quency of visceral involvement by adhesions in both sexes. This 
standard is given for all ages, and for four separate age periods. 
The tables themselves are comparable to and based upon the same 
original material as a table indicating the frequency of visceroptosis 
in unselected material at all ages, which was presented at the last 
annual meeting of the American Medical Association under the title 
“Visceroptosis: Normal Incidence. A Preliminary Report.’” 

There exists in the literature no series of cases with which the 
present can be compared. Therefore, although it is realized that 
greater accuracy might have been obtained from the study of a 
larger number of cases, the present results are offered in the belief 
that they will prove reasonably reliable, and in the hope that they 
may at least stimulate other workers to prove their accuracy or 
otherwise by reporting larger series of cases. 

With regard to the tables themselves, it may be explained that 
the two main age groups “ Below Forty” and “ Above Forty”’ include 
the two other age subdivisions of “ Fetal” and “Senile.”’ Thus the 
age of forty becomes a proven dividing line between youth and age. 
The column entitled “No. of Obs.” appearing in Table I, might 
better have been entitled “Actual Frequency,” since the figures 
in this column represent in each case the number of positive findings 
with reference to the total number of cases in each sex group. In 
Table VI, the column “No. of Obs.” indicates the total number of 
viscera involved by adhesions in the given age-sex group. In 


* Read at the Annual Meeting of the Gastro-enterological Association, Wash- 
ington, May 2, 1922. 

Original data for this article obtained in 1912-1914 through the courtesy of Pro- 
fessors Pick and von Hansman, of Berlin, Professor Frankel, of Hamburg, and the 
students then working in their Institutes of Pathology. 

1 Bryant: Am. Jour. Mep. Scr., 1922, 163, 75. 

2 Bryant: Jour. Am. Med. Assn., 1921, 77, 1400. 
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Table VIII, the same column, “No. of Obs.” indicates the total 
number of actual adhesions present in each age-sex group, the num- 
ber of different types of adhesions that are present in any age-sex 
group being indicated in the main column of the table. In Table 
VII, under “ Legend”’ appear for the sake of brevity the expressions 
“2 to 8 Adhesions Present” and “8 or More Adhesions Present.”’ 
It might have been more correct and more explicit to have used the 
phrases “Two to Eight Viscera Involved by Adhesions” and “ Eight 
or More Viscera Involved by Adhesions.” With these exceptions, 
it is hoped that the Tables will prove reasonably self-explanatory. 
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Tanie T.—Visceral involvement by adhesions. Percentage frequency in relation 
to sex and age. All ages. 


A glance at Table I indicates that, in the average case coming for 
examination, the transverse colon may be expected to be involved 
by adhesions more often than any of the other viscera; 7 women and 
8 men out of every 10 presumably have some involvement of this 
structure by congenital or acquired adhesions. The gall-bladder 
and duodenum come next in order of frequency of involvement, 
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these viscera being followed in frequency in the order named by the 
peritoneum, omentum, ascending colon, and hepatic flexure. The 
appendix, liver, and descending colon are also involved by adhesions 
sufficiently often to attract attention on a graphic chart. A study 
of Table I also indicates that although the difference in the rate of 
involvement of the two sexes for any given organ seldom varies by 
as much as 10 per cent, neither sex has an excess of involvement of all 
the viscera studied. Thus, in the first group of the three viscera 
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Tasie II.—Visceral involvement by adhesions. Percentage frequency in relation 
to sex and age. Fetal (12 to 55 cm.) 


most often involved by adhesions, the male percentage of involve- 
ment is higher than the female with regard to the transverse colon 
and gall-bladder, but lower than the female with regard to the 
duodenum. Also, the male percentage of involvement is greater 
as regards the omentum, ascending colon, appendix, and hepatic 
flexure, but lower for the peritoneum. 

A study of Tables II to V inclusive, allowing a consideration of 
progressive age changes in both sexes, reveals, as would naturally 
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be supposed, more facts of interest than can be obtained from the 
consideration of a single mixed-age table. Furthermore, a study 
of these tables is sufficient to give a basis for inference concerning 
the congenital or acquired character of the adhesions found involving 
any individual viscus. 

A careful preliminary study of all the available data, when 
arranged by successive age decades, caused the age of forty to be 
taken as a definite point sharply dividing youth and age; this is from 


VISCERA | PERCENTAGE FREQUENCY 


| 


INVOLVED 10 _ 30 40 50 60 70 80 90 100 | 


MALE 8. } 

OMENTUM | FEMALE 
MALE | 


PERITONEUM FEMALE 


MALE 


RIGHT KIDNEY FEMALE 


| MALE 


| FEMALE 


MALE 


GALL BLADDER FEMALE 


= MALE 7 


DUODENUM | FEMALE 


MALE 


SMALL INTESTINE FEMALE 


TERMINAL 1LEum| MALE 
MALE 


APPENDIX FEMALE 


MALE 


CAECUM FEMALE 


ASCENDING | MALE 
COLON FEMALE 


HEPATIC. 
FLEXURE | FEMALE 


TRANSVERSE MALE 
COLON FEMALE 


SPLENIC MALE 
FLEXURE FEMALE 


DESCENDING MALE 
COLON FEMALE 
SIGMOID MALE 
FLEXURE FEMALE 
MALE 
RECTU FEMALE 
MALE | | | 


ADNEXA | 


| 
+ 
| 
| 
—+4—4 
| 


MALE TOTAL CASES 88 TOTAL OBSERVATIONS 284 
FEMALE 61 “ 181 
BOTH SEXES « 149 “ 465 


TaBLe III.—Visceral involvement by adhesions. Percentage frequency in relation 
to sex and age. Below forty years of age. 


the point of view of adhesive processes within the abdomen. Having 
arrived at this point in the study, the material at hand was arranged 
as shown in the tables, in the two main age groups “ Below Forty”’ 
and “Above Forty,” further indication of the relation of age to 
adhesions being gained by utilizing the two subgroups, “Fetal’’ 
and “Senile.” Obviously, in the point of total cases, the fetal 
and senile groups are too small to be more than suggestive; but they 
are at least suggestive. 
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The most striking fact about Table II, based upon a study of the 
fetal group, is that it should be possible to make any table worth 
showing at all, graphically, since it has for the most part been 
considered that adhesions in the fetus are the exception rather than 
the rule. The second striking fact about this table, is that the 
percentages should run so high for the viscera which are chiefly 
involved. It is for example rather startling to find 105 per cent of 
the transverse colons in this fetal group of 18 males involved by 
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TaBLe I[V.—Visceral involvement by adhesions. Percentage frequency in relation 
to sex and age. Above forty years of age. 


demonstrable adhesions, this statement being explained by the fact 
that many of the cases under consideration presented more than one 
definite band involving the transverse colon. Incidentally, the 
method of recording the presence of these adhesions may be indicated 
by the following example: a fetus presents one adhesive band 
running from the gall-bladder across the duodenvm to the transverse 
colon, and another band running from the ascending to transverse 
colon; this case would be recorded as having a total of five viscera 
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involved by adhesions, that is the gall-bladder, duodenum and 
ascending colon once each, and the transverse colon twice. As in 
Table I, sex differences in the rate of involvement are conspicuous 
in Table I]. Thus whereas the transverse colon, gall-bladder, and 
duodenum are involved more often in the male than in the female 
fetus, the peritoneum, terminal ileum, appendix and omentum are 
more frequently involved in the female than in the male fetus. 
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Tasie V.—Visceral involvement by adhesions. Percentage frequency in relation 
to sex and age. Senile (over seventy years.) 


As one studies Tables II to V with reference to the relationship of 
progressive age to visceral involvement by adhesions, several points 
of interest are brought to the attention. Among these points of 
interest may be mentioned the fact that the rate of involvement for 
any given viscus may either increase or decrease with age in both 
sexes. Also, the relative frequency of involvement of any special 
viscus with regard to sex may vary at different periods. One or 
two examples may be given. 

The terminal ileum shows in both sexes a decreasing involvement 
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by adhesions with progressive age, the rate being distinctly highest 
in the fetus. Incidently, this finding is diametrically opposed to the 
dictum of Lane; he has stated that bands about the terminal ileum 
represent crystallization of lines of force which increase with age, 
this crystallization resulting from efforts of the organism to support 
a sagging viscus. The omentum in both sexes is increasingl) 
involved with progressive age; the same progressive increase with 
age is evident as regards the adnexa of the female, and the sigmoid 
in both sexes. 

The sigmoid flexure is a conspicuous example of a viscus pro- 
gressively involved with increasing age. No involvement occurs 
in the fetus in either sex. Below the age of forty in the male there 
is an involvement of but 5.7 per cent. The rate increases to 8.7 
per cent in the male above forty, and the figure for the senile male 
rises sharply to 23.5 per cent of involvement. The figures for the 
female with regard to increased age involvement are less striking 
but the same in character. 

The female adnexa present another striking example of what one 
must look upon as adhesive processes of degeneration. Here, the 
involvement is but 4.9 per cent below the age of forty, as contrasted 
with a rate of 19.6 per cent for the female group above forty years 
of age, and a rate of 22 per cent for the female senile group. 

The peritoneum is an example of a viscus varying with age in its 
relative frequency as to sex involvement. Thus, although the rate 
is much higher in the female than the male fetus, the figures are 
reversed in the group below forty years of age; the figures are, 
however, reversed again in the group above forty years of age; 
furthermore, the peritoneum becomes increasingly more involved 
in the senile female, but less involved in the senile male group. 

It is believed that even the few examples given above are sufficient 
to prove that in any study of the subject of visceral adhesions and 
bands, both age and sex factors must be carefully considered before 
any reliable results can be arrived at. 

In general, the problem of visceral adhesions may he approached 
from at least two main points of view. The first, is that of the 
involvement of the individual viscera by adhesive processes either 
congenital or acquired; this is the point of view from which Tables 
I to V inclusive have been considered. The second point of view 
from which the problem of viscera adhesions may be approached, 
is that of the actual adhesions themselves. For example, the 
congenital band frequently found running from the gall-bladder 
down across the duodenum to the transverse colon, if studied from 
the first point of view, would be considered under the three separate 
headings of gall-bladder, duodenum and transverse colon. On the 
other hand, if studied from the second point of view of the adhesive 
process itself, this congenital band would be considered as a single 
distinct structure. It is from this second point of view that Tables 
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VI, VII, and VIII approach the subject of visceral adhesions, from 
three particular angles. 

The object of Table VI is to indicate the surprising increase in the 
average number of viscera involved by adhesions with increasing 
age, in both sexes. It will be seen that below the age of forty the 
average number of viscera involved does not exceed 4 per case, 
whereas above the age of forty the average rate of involvement is 
nearer 5 than 4 per case. Reducing this question to percentage 
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TasBLe VI.—Average number of viscera involved by adhesionsi n relation to sex and 
age. 


increase above the fetal rate of involvement, it is shown that 
whereas there is practically no percentage increase below the age of 
forty, the increase after this age averages about 50 per cent for both 
sexes. It is difficult to explain this striking 50 per cent increase on 
any other basis than that of some increasing degenerative tendency 
to adhesions, possibly based upon decreased resistance to the 
irritative and infective trauma to which all viscera are exposed in 
varying and progressive degrees at all ages in both sexes. 
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TaBLe VII.—Variation in complexity of adhesions present in relation to sex and age. 


The relation of age to the complexity of »*hesions or the number 
of viscera involved in any single adhesive process is clearly shown 
in Table VII. From this one learns that the adhesions found in the 
fetus are relatively uncomplicated in character, and that complexity 
is practically a synonym for age. In other words, the increasing 
complexity of adhesions with age seems to be an indication of the 
decreasing resistance of the viscera to the trauma of all kinds to 
which they are subjected throughout life. 
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It has been shown in Tables VI and VII that the age of forty is 
critical in relation to the average number of viscera involved, and in 
relation to the complexity of the adhesions themselves. A study 
of Table VIII leads to the conclusion that the total variety of 
adhesions present in any age group also increases with age, but that 
the marked increase occurs in the thirty-forty-year decade, or 
ten years before the onset of the two other age changes just referred 
to. 

In summarizing these various age changes, it may be said that the 
distinguishing characteristics of such congenital or developmental 
adhesions as are found in the fetus are firstly, the limited average 
number of viscera involved, and secondly the simplicity and absence 
of variety in type of the adhesions themselves. The acquired and 
degenerative adhesions of age, are on the contrary characterized 
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by the large average number of viscera involved in any given 
process, the great increase in the variety of adhesions found, and 
the strikingly increased complexity of the adhesions themselves. 

Conclusions. 1. The transverse colon is more frequently involved 
by adhesions than any other abdominal viscus. Seven women and 
§ men out of every 10 persons presumably have some involve- 
ment of this viscus by congenital or acquired adhesions. Next in 
order of frequency of involvement come the gall-bladder, duodenum, 
peritoneum, omentum, ascending colon, hepatic flexure, appendix, 
liver and descending colon. 

2. Within a range of variation not usually exceeding 10 per cent, 
the rate of involvement of a given viscus may be greater in the 
male or in the female, and this relative rate of involvement with 
regard to sex may further vary with age. 
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3. The rate of involvement by adhesions, is for several viscera 
higher in the fetus than at later ages, as for the transverse colon in 
the male and the terminal ileum in the female. 

4. The rate of involvement by adhesions increases rapidly with 
progressive age for certain other visee*a, as for the sigmoid flexure 
in the male and the adnexa in the female. 

5. The age of forty is critical in both sexes with reference to the 
average number of viscera involved by adhesions in any given case. 
After the age of forty, there is a sudden increase of involvement by 
about 50 per cent in both sexes, the increase being somewhat more 
marked in the male than in the female. 

6. Complexity is practically a synonym for age, with regard to the 
number of viscera involved in any given adhesive process. This 
increase in complexity amounts to over 200 per cent after forty 
years of age. 

7. Variety in the character of the adhesions present also increases 
with age. A sudden marked increase of nearly 100 per cent occurs 
in the thirty-forty-vear decade, or ten years earlier than the onset 
of the marked increase with regard to the average number of 
viscera involved, and the onset of the increase in the complexity of 
the adhesions themselves. 

8. The distinguishing characteristics of congenital or develop- 
mental adhesions, are simplicity and lack of variety in type. 

9. The distinguishing characteristics of acquired adhesions, are 
complexity and variety in type. 


IS THE STOMACH A FOCUS OF INFECTION? 


By Kope.orr, Pu.D., 


DEPARTMENT OF BACTERIOLOGY, PSYCHIATRIC INSTITUTE, WARD’S ISLAND, 
NEW YORK. 


THE relation of focal infection to systemic disease, and more 
particularly to the psychoses, has been the subject of considerable 
controversy. Before establishing that a focus of infection is the 
etiologic factor in a systemic disease or in a psychosis, it must first 
be proven that the bacteria in any organ involved are not merely 
fortuitous but actually constitute a focus of infection. Periapical 
abscesses and tonsil infections are generally conceded to belong 
to the latter category. However, the question is at once raised 
whether the stomach is a focus of infection in the same sense. 
The present investigation is concerned with a critical analysis of 
the relevant facts, as determined by the Rehfuss method of fractional 
gastric analysis, and the writer wishes to emphasize that there is 
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no attempt made to discuss whether or not the stomach is a focus 
of infection when other criteria are employed. 

It has been quite generally recognized that acidity is the most 
important factor in influencing the bacterial content of the stomach. 
That is to say, the higher the acidity the fewer the numbers and 
types of bacteria present. The fractional method of gastric analysis 
makes possible a bacteriologic study of the stomach, which includes 
not only the active cycle of digestion but the resting phase as well. 
So far as could be ascertained no quantitative bacterial studies 
employing this method have heretofore been reported. In fact 
very little data concerning the types of bacteria in the stomach at 
different stages of digestion have appeared in the literature beyond 
the work of Cotton.! He claims that: “The stomach and duo- 
denum are very frequently the seat of secondary foci. . . . The 
bacteria invade the stomach wall and appear to interfere with 
the secretion of hydrochloric acid, so necessary to digestion. Cultures 
of the stomach contents will reveal the presence of various types 
of streptococci and frequently of various types of colon bacilli. 
The chemical examination of the stomach contents will show either 
a very low secretion of hydrochloric acid, or, in many cases, its 
entire absence during the test meal.” Upon the administration 
of autogenous vaccines the acidity of the stomach is increased and 
the bacteria disappear. 

The first criticism which can be advanced against such a position 
is that these conclusions are based upon single determinations by 
the Rehfuss method of fractional analysis. The writer has shown? 
that repeated analyses carried out on the same individual within 
a short period of time yield different acidity curves. In other 
words the same subject may show a low, high and intermediate 
acidity on three separate analyses carried out within a single week. 
This holds true likewise for the average fasting contents. Obviously 
therefore, it is not valid to base any conclusions on a single deter- 
mination. Before entering into a discussion of further objections, 
it would be more appropriate to present the data upon which they 
are based. 

Bacteriologic studies of fractional gastric analyses carried out 
repeatedly on psychotic patients and normal individuals have 
shown that in only one-half the instances was there any correlation 
between high acidity and low bacterial numbers or vice versa. In 
other words there was evidently still another factor operating which 
precluded any such simple explanation as that wherein acidity 
alone determined the bacterial count of the stomach. Upon 


1 The Defective Delinquent and the Insane, Princeton University Press, p. 201. 
New York Med. Jour., 1920, 111, 672, 721, 770. 

2 Kopeloff, Nicholas: Individual Variation as Influencing the Rehfuss Fractional 
Method of Gastric Analysis, Jour. Am. Med. Assn., 1922, 78, 404. 
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close observation it became apparent that the amount of saliva 
swallowed by a patient during the two-and-one-half hour period 
necessary for the complete gastric analysis by the fractional method 
was of considerable significance. For example, the bacterial 
counts made on all the gastric fractions varied from 0 up to 100,000 
per cubic centimeter, depending upon the individual. Only one 
patient consistently showed a complete absence of bacteria on 
repeated analyses. It is of particular interest that this was a 
case of profound depression. In fact, she refused food and often 
fasted for as much as forty-eight hours at a time. It is further- 
more of importance to note that her secretory activity was greatly 
reduced. Her mouth was usually exceedingly dry, and it was 
difficult to stimulate any flow of saliva. The conclusion, there- 
fore, was that the absence of saliva was the limiting factor, so far 
as her bacterial content was concerned. It might perhaps be 
mentioned in passing that her gastric acidity was not abnormally 
high. 

The major problem under investigation, namely, the relation 
of focal infection to the psychoses, demands a thorough investi- 
gation of the gastrointestinal tract in order to establish whether 
or not it is to be considered a focus of infection. Obviously it is 
essential to determine whether the bacterial flora, and especially 
the pathogenic members thereof, are true stomach bacteria in the 
same sense that some abnormal condition in the stomach permits 
of their presence and consequent multiplication; or whether this 
flora is a natural resultant of such comparatively external factors 
as food and saliva. 

It is manifestly impossible completely to prevent the swallowing 
of all saliva during the course of a fractional gastric analysis, in 
order to determine its relative value as a factor influencing the 
bacterial content of the stomach. The method finally devised 
however, proved effective in reducing the swallowing of saliva to 
a minimum. The procedure consisted in placing an ordinary 
dental suction tube, which was attached to a running-water vacuum 
pump, in the subject’s mouth throughout the analysis. The 
subject was continually reminded to move this tube freely about 
in the mouth (cavum oris) and also to expectorate as frequently as 
possible. In order to reduce the large amount of saliva necessarily 
swallowed when the Rehfuss tube is introduced, the dental suction 
tube was kept in the mouth for one-half hour prior to the swallow- 
ing of the Rehfuss tube. An added precaution was to have the 
subjects brush their teeth with particular care and rinse with 
chlorazene solution the night before and morning of the analysis; 
the mouth was again rinsed with chlorazene solution followed 
by successive portions of sterile water before the aseptic dental 
tube was inserted. The standard Ewald test meal consisted of 


35 gm. of sterilized toast and 250 cc of sterile tea. The Rehfuss 
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tube and syringe were sterilized as well as the test-tubes in which 
the samples were collected. The attempt therefore was made to 
have all conditions as aseptic as the circumstances would permit. 
In this way counts made on the bacteria would be a true approxi- 
mation of the numbers and kinds actually present in the stomach 
and could be satisfactorily compared with previous results obtained 
where saliva was present in greater amount. The acidity of each 
fraction was obtained by titration, using methyl orange and phenol- 
thalein as indicators, while the hydrogen ion concentration was 
determined colorimetrically, using the Clark and Lubs indicators. 
One cubic centimeter of each fraction was plated in triplicate at 
once upon withdrawal, on both glucose meat-infusion agar and 
lactose meat-infusion agar, to which brom-cresol purple was added. 
Since the subjects were not in bed during these analyses, as is 
customarily the case, but sat upright in chairs, their stomachs 
emptied in somewhat less than the usual time. 

In Table I are presented the bacteriologic and chemical results 
obtained with a psychotic patient (diagnosed manic-depressive: 


TABLE I.—COMPARISON OF GASTRIC FRACTIONS WITH SALIVA 
REMOVED AND NOT REMOVED—MANIC SUBJECT. 
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manic). The first two main headings, “Saliva Not Removed,” 
are for the fractional gastric analyses carried out at two different 
times with the technic employed in previous work.2 Under the 
final heading, “Saliva REMOVED,” appear the data obtained 
with the modified technic herein described. In the first column 
of figures giving bacteria per cubic centimeter, where saliva was 
not removed, we see that the fasting contents contained 15,500 
bacteria per cubic centimeter. During the process of digestion 
the numbers are considerably lower until two and one-quarter 


5 2.8 2 12 2.8 | 
1] 2.8 35 9 5 23 2.5 ' 
41 | 2 37 0 52 | 1.7 
5 46 41 8 2 70 1.4 
l . 60 25 2 28 0 0 71 1.3 
l 5 800 18 2 36 2 l 42 1.5 
1 ‘ 215 25 2 43 i) l 29 1.7 
| 55 6 2 5 32 12 2.0 
- |: 
2 16 5 


124 KOPELOFF: IS THE STOMACH A FOCUS OF INFECTION? 


hours have elapsed, when there is a tremendous increase. It may 
be mentioned, parenthetically, that the unsterilized toast usually 
given contained an average of about 600,000 microérganisms per 
gram. ‘The acidity in the stomach is generally sufficient to deci- 
mate a large proportion of the original number of bacteria ingested, 
which would be. approximately 50,000 per cubic centimeter of 
total gastric contents. In the second column of bacterial numbers 
the fasting contents were unfortunately not obtained, but the 
remaining figures, while higher than those in the first column, 
have much the same general proportions, namely, the last few 
fractions show the highest bacterial counts. Contrast these two 
columns with the column of bacterial figures where saliva was 
removed. Here the first number is 2 and the last, which is the 
highest, is 32. The results speak for themselves. In other words, 
based on the last fraction in the first column where saliva was 
removed, this represents only 0.007 per cent of the bacteria found 
in the former fraction. Such a striking reduction makes the con- 
clusion irresistible, namely, that bacterial numbers in the stomach 
at any one time depend almost entirely upon the saliva swallowed 
(where the bacterial content of the food may be disregarded). 
Several other interesting points may also be noted. The most 
important of these bears on the relation of the active digestive 
cycle to the interdigestive phase. In other words it would naturally 
be expected that the greatest multiplication of bacteria and 
maximum numbers would be attained in the “interdigestive”’ 
phase when the stomach is relatively at rest and the secretion 
of acid is at a minimum. Accordingly, therefore, the fasting 
contents should show the highest bacterial count. But such is 
not the case. As a matter of fact the last fractions, whether saliva 
be removed or not, contain a far greater number of bacteria. Un- 
questionably the secretion of acid during the actual process of 
digestion, together with the natural motility of the stomach, should 
materially reduce the numbers present at the outset. Contrary 
to this inference the numbers are actually increased, and this is 
additional evidence that the continual swallowing of saliva (which 
contains millions of bacteria per cubic centimeter) is in reality 
the factor which determines the bacterial content of the stomach. 
The mere act of swallowing the Rehfuss tube is alone responsible 
for carrying down considerable saliva, and this is probably why 
the bacterial count on the fasting contents is as high as it is. 
Furthermore, it has been observed that toward the end of the 
analysis, when the stomach is almost empty, it becomes necessary 
to manipulate the tube considerably in order to obtain the fraction, 
and therefore a large increase in bacterial numbers would naturally 
accompany this procedure. Occasionally it will be found neces- 
sary to manipulate the tube during some stage of the analysis, 
which almost invariably results in an increase in the number of 
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bacteria. Again, the fact that the bacterial numbers where saliva 
was removed were so small as to be negligible is significant when 
it is noted that the secretion of acid is without much influence, 
1. €., only two bacteria appear where the total acidity is as low as 
12 and as high as 70. All these considerations mentioned point 
to the fact that the saliva is the most important single factor in 
influencing the bacterial content of the stomach under the con- 
ditions employed. No attempt is made here to underestimate 
the importance of gastric acidity in influencing the numbers and 
kinds of bacteria. If anything, these data corroborate from 
another aspect the bacteriologic findings of previous investigators 
who claim that gastric acidity is sufficient to control the develop- 
ment of bacteria in the stomach. There are two important factors 
to be considered in this connection: (a) the actual concentration 
of hydrogen ions and buffer salts, and (b) the element of time. 
Bacteriologic studies which have been concerned with mathematical 
aspects bring out this latter point very clearly. In other words, 
while it is possible to find a great number of bacteria in the stomach 
at one particular moment, the continued limiting effects of acidity 
will soon be manifest, and it will be seen that in only very few cases, 
and chiefly where organic lesions are present, may the stomach be 
regarded as a focus of infection. However at any particular time 
it is possible to find numbers of bacteria, and it is the contention 
borne out by these data that at such time the saliva is the more 
important factor. It is scarcely necessary to add that the find- 
ing of bacteria may or may not be of significance, depending upon 
the numbers and types found; still it is generally conceded that 
large numbers would be expected in such stomachs as might be 
considered foci of infection. 


TABLE II.—COMPARISON OF GASTRIC FRACTIONS WITH SALIVA 
REMOVED AND NOT REMOVED—NORMAL SUBJECT. 


Saliva not removed Saliva not removed. Saliva removed. 


Bact T H Bact T H Bact. 
per ce TA, pH. | per 1 ce PA. p per ce. TA. p4, 


7,000 

1,050 

700 

780 

1 1,000 
l}hours . 1,050 
250 
450 

750 

31,000 

58,000 


12,000 20 
550 25 
1,700 39 
1,400 62 
76 

73 

65 

45 

22 

21 

30 


OP 
WINN 


TA. total acidity; p#®, hydrogen-ion concentration (inverse); F.C., fasting con- 
tents; Bact., bacteria; * stomach empty. 
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In Table II are given the results obtained on a healthy normal 
individual, in order to show clearly that the mental condition did 
not unduly affect the conclusion previously arrived at. Here, 
again, are seen practically the same points as were brought out in 
the previous case. Thus where saliva is not removed, as in the 
first column, the fasting contents contain 7000 bacteria per cubic 
centimeter while the last two fractions contain 31,000 and 58,000 
bacteria per cubic centimeter respectively. The intermediate 
fractions vary between 250 and 1050 bacteria per cubic centimeter. 
In the second column of bacterial numbers, where saliva was not 
removed, there is a variation from 550 to 12,000 bacteria per cubic 
centimeter. Comparing this with the third column, where saliva 
was removed, a striking decrease is evident. There is a variation 
from 38 to 300 bacteria per cubic centimeter. In other words, the 
highest bacterial count where saliva was removed is lower than the 
lowest bacterial count in the second column where saliva was not 
removed, and very slightly higher than the lowest bacterial count 
in the first column where saliva was not removed. The conclusion 
is therefore corroborated that the saliva is one of the most im- 
portant single factors influencing the bacterial content of the 
stomach. In the first column where saliva is not removed, as with 
the previous subject, it is seen that the bacterial count for the 
fasting contents is lower than in the last two fractions, showing 
that there could not have been any multiplication of bacteria in 
the interdigestive phase. The same fact may be observed in the 
final column where saliva was removed. The second column is 
an exception to the rule, but may easily be explained on the basis 
that somewhat more saliva was swallowed with the Rehfuss tube 
than is ordinarily the case. It is furthermore obvious that there 
is no correlation between bacterial numbers and variation in acidity 
as measured either by titration or hydrogen-ion concentration, 
which points to the greater importance of saliva as a limiting 
factor. 

Similar results were obtained with other psychotic patients 
(also manic-depressive: manic). It is scarcely necessary to dis- 
cuss these results in detail, since the data which corroborate the 
points already emphasized are published elsewhere.’ 

An important consideration, however, is that these patients had 
a very low acidity and would be precisely the type of subjects 
therefore in which bacteria might gain a foothold and make the 
stomach a focus of infection. Judging from the results when 
saliva is removed such is far from being the case. 

It must be remembered that a fractional gastric analysis carried 
out on a normal individual is one thing and when carried out on 


8 Kopeloff, Nicholas: The Fractional Method of Gastric Analysis as Applied 
to the Psychoses, State Hospital Quarterly (New York), 1922, 7, 326. 
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a manic patient is quite another. The difficulties must truly be 
seen to be appreciated. The continual conversation must per- 
force induce a series of swallowing reflexes, which tend to carry 
saliva down the esophagus despite any devices for removal of 
saliva. The attempt, therefore, to remove saliva during the 
course of analysis on such a patient could scarcely be put to a 
severer test or meet with less response. Consequently the data 
take on an added significance when they so definitely point to the 
observation that the removal of saliva is accompanied by a striking 
reduction in bacterial count. The conclusion, therefore, is that 
saliva influences the bacterial content of the stomach. 

A qualitative study of the types of bacteria found in the saliva, 
and by the fractional method of analysis, in the stomach serves 
as additional evidence in support of these findings.? The organ- 
isms found most frequently have been streptococci, yeasts, staphy- 
lococci, members of the lactic-acid and aérogenes groups. It 
was found that there was no correlation between the degree of 
acidity and the species or numbers of bacteria found. Strepto- 
cocci were associated as frequently with stomachs having high 
acidity as with those having low acidity. The toast contained 
many yeasts and some bacteria. The other bacteria noted were 
almost invariably to be found in the saliva, so that there remains 
no question but that the bacterial flora of the stomach is a resultant 
of purely external factors, food and saliva. 

Therefore, Cotton’s' contention that the stomach is a focus of 
infection finds no substantiation after a critical inspection of the 
fundamental facts. His conclusions are based upon results obtained 
by the Rehfuss method, and therefore are open to the following 
objections: (a) Repeated analyses by the Rehfuss method on the 
same individual yield different curves and little constancy in 
bacterial species; (b) no correlation can be established between 
low acidity and high bacterial numbers or species, since it has 
been shown that acidity is not the limiting factor in determining 
the bacterial content of the stomach during a fractional analysis 
by the Rehfuss method (c) saliva is the most important factor in 
influencing the bacterial content of the stomach (without gastric 
lesions), although the bacterial content of the food ingested must 
be considered. 

Should the objection be raised that the bacterial content of the 
stomach is an academic one, the burden of proof falls on him who 
asserts that it is possible to determine infection in the lining of 
the stomach wall. Removal of the stomach is the only positive 
method yet known of proving whether or not such infection exists. 
The advantage of obtaining the knowledge in such a manner could 
scarcely be considered worth while from the standpoint of treat- 
ment. Therefore, infection in the stomach (without lesions) 
has been diagnosed by Cotton from results obtained by the Rehfuss 
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method. Two possibilities are open: The first is that the infection 
is secondary and has been brought by means of the blood stream 
and lymph channels, and the second is that it results from the 
swallowing of infected material. In either event if the infection 
is “hidden” in the living stomach wall, the gastric contents upon 
withdrawal will not show the bacteria in question. On the other 
hand, if the bacteria from the focus are being actively discharged 
into the stomach contents, then if the infection has come by way 
of the blood or lymph stream the number of bacteria found in the 
gastric contents should not be decreased by cutting off the flow of 
saliva. However, such is not the case, and it has been shown that 
the removal of saliva reduces the bacterial content. Consequently 
it must be inferred that the bacteria in the gastric contents are 
introduced by the swallowing of saliva. It naturally follows then 
that there should be a multiplication of microérganisms when the 
stomach is at rest. However, it has been previously shown? that 
no such multiplication exists even in stomachs having a low acidity. 
No question is raised here with regard to the stomach being a 
focus of infection where organic lesions are present, for undoubtedly 
ulcers and other similar conditions may well act as foci of infection. 
The chief concern is whether the stomach is a focus of infection 
where there is no indication of organic lesions, or where no other 
criteria than the Rehfuss method for establishing such infection 
has been used, as in cases reported by Cotton,! which have yielded 
to treatment with autogenous vaccines. Since the bacterial flora 
of the stomach have been shown in this paper to be the resultant 
of external factors, such as food and saliva, the results obtained 
by the Rehfuss method of fractional gastric analysis cannot be 
considered adequate criteria for determining whether or not the 
stomach is a focus of infection. Consequently no validity can 
be attached to the conclusion based upon the use of this method 
that the stomach bears an etiologic relationship to the develop- 
ment of systemic disease or a pyschosis.* Studies concerning the 
presence and elimination of foci of infection (teeth and tonsils) 
in psychoses are now in progress, and in the near future a report 
will be made on a group of functional psychoses all showing infected 
teeth and tonsils. In one-half of the group the foci of infection 
were removed, the remaining half of the group were not operated 
upon and therefore could be regarded as “controls.” 

The staff have been very generous in their assistance, partic- 
ularly Dr. C. O. Cheney, and Mr. E. J. Kennedy has rendered 
invaluable aid in the laboratory. 

Summary. 1. A quantitative as well as a qualitative study 
was made of the bacteria found in the stomach at different stages 


* N. Kopeloff and C’ O. Cheney.: Studies in Focal Infection; Its Presence and 
Elimination in the Functional Psychoses. Am. Jour. Psychiatry, Oct., 1922. 
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in the digestive process, employing the fractional method of gastric 
analysis. 

2. The device used for the removal of saliva during gastric 
analysis was a dental suction tube. This made possible a com- 
parison of gastric fractions contaminated and uncontaminated 
by saliva. 

3. Bacterial counts showed a striking reduction in numbers in 
gastric fractions when saliva was inaccessible. The highest number 
of bacteria per cubic centimeter in a psychotic patient (manic- 
depressive: manic) where saliva was not removed was 48,000; 
where saliva was removed the highest number found was 32. 
Similar results were obtained with a normal individual and with 
other manic patients. 

4. These data take on an added significance when it is remembered 
that the swallowing of saliva is particularly difficult to control in 
manic patients. Furthermore it is important to note that this 
reduction in numbers of bacteria when saliva is removed occurs 
alike with patients having a very low gastric acidity and those 
of a more normal type. 

5. There is no correlation between high acidity in the stomach 
and low bacterial numbers, or vice versa. Streptococci were found 
associated with high as often as with low gastric acidity, conse- 
quently there seems to be no reason to attach undue importance 
to their presence or therefore to consider the stomach a focus of 
infection. This means that another factor, the saliva, is of greater 
importance in determining the bacterial content within certain 
limits. 

6. The fact that the bacterial count on the “fasting contents” 
is usually considerably lower than during the process of digestion 
indicates that little or no multiplication of bacteria takes place 
when the stomach is relatively at rest. 

7. The microérganisms found in the different gastric fractions 
with greatest frequency are: Yeasts, staphylococci, streptococci 
and members of the lactic-acid and aérogenes groups. Almost 
invariably these are found in the saliva of the same patient or in 
the food given. Consequently they cannot be regarded as con- 
stituting a true bacterial flora of the normal stomach. 

8. From these various considerations it may be inferred that 
the stomach is not acting as a focus of infection but merely as a 
receptacle for the bacteria poured into it. This is in agreement 
with the bacteriologic investigations of others to the effect that 
gastric acidity is sufficient to prevent bacterial development. 

Conclusion. ‘The bacterial content of the stomach is influenced 
by the saliva. The Rehfuss method of fractional gastric analysis 
cannot be considered an adequate criterion in determining whether 
the stomach is a focus of infection. 
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A Dictionary oF Dentat Science. By L. Prerce ANTHONY, 
D.D.S., Associate Editor of the Dental Cosmos. Pp. 324; 23 
plates. Philadelphia and New York: Lea & Febiger, 1922. 


Tue author’s long experience in dental literary work has well 
fitted him to produce this, as far as we know, the first purely dental 
dictionary in the English language. The book defines all words 
likely to be met by the dentist in medical works of interest to him, 
and in addition many technical dental words are found that are not 
included in medical dictionaries. In view of the ever-increasing 
contact between the two professions the book should be valuable 
for the physician as well as the dentist. I. 


PuLMoNARY TuBercuLosis. By Maurice Fisupere, M.D., Clini- 
cal Professor of Medicine, University and Bellevue Hospital 
Medical College; Chief of the Tuberculosis Service, Montefiore 
Hospital for Chronic Diseases, and of Bedford Hill Sanatorium 
for Incipient Tuberculosis. Third edition, revised and enlarged. 
Pp. 891; 129 engravings and 28 plates. Philadelphia and New 
York: Lea & Febiger. 


Books descriptive of a single disease are so frequently written 
by a specialist with the object of exploiting some special views or 
method of treatment, that they are generally viewed with sus- 
picion by the general practitioner. Unfortunately many works on 
tuberculosis devote too much space to one phase of the disease, 
while other equally important aspects are treated briefly and casu- 
ally. This too-frequent failing has been avoided in the third 
edition of this unusually well-balanced work, which has been 
improved by the addition of several chapters dealing with certain 
phases of this disease frequently disregarded, while the other 
chapters have been largely rewritten or amplified so as to present the 
more recent views and researches. While it is impossible to agree 
fully with all the views of this author, there is no recent work which 
presents the subject of tuberculosis in such a convenient form, from 
such a sane viewpoint, and at the same time contains so much 
information of equal value to the general practitioner and to those 
physicians who are specially interested in this disease. C. 


BROWN: ADVANCED SUGGESTION 


MoperNn Metuops IN THE DIAGNOSIS AND TREATMENT OF RENAL 
DiskasE. By Huau MacLean, M.D., D.Sc., Professor of Medi- 
cine, University of London and Director of the Medical Clinic, 
St. Thomas’s Hospital. Pp. 102; 4 illustrations. Philadelphia 
and New York: Lea & Febiger, 1922. 


To those of the medical profession interested in the study of 
kidney disease no more thorough and comprehensive volume of 
its size has been placed before the reader. Concentrated in a 
comparatively few pages are all the important facts that have to 
do with the diagnosis and treatment of renal disease. This con- 
centration of the subject matter is of particular value to the prac- 
titioner because in the past few years in many ways our conception 
of nephritides has very materially changed and many new studies 
have appeared which have to do with the determination of the 
function of the kidneys. The author deals with first the chief 
functions of the kidney, then goes on and discusses the kidney in 
disease, the significance of albumin and casts, blood examinations 
and other tests to determine renal function. He describes the 
proper examination of patients to determine renal inefficiency and 
has a series of illustrative cases. He also writes upon the impor- 
tance of determining the condition of the kidney in certain surgical 
lesions and concludes with some observations on the dietetic treat- 


ment of nephritis. All these phases of urinary pathology and diag- 
nosis are treated most sensibly. The book is well rounded out, well 
proportioned and can be heartily recommended to the practitioner 
of medicine. M. 


ADVANCED SUGGESTION. By Haypn Brown, L.R.C.P. (Epin.), 
F.R.S.M. Pp. 402. New York: William Wood & Company, 


1922. 


Tus is the second edition, a review of the first one having 
appeared in this journal a few years ago. Inasmuch as there have 
been very slight changes, with the exception of the addition of three 
chapters, the original review is herewith reprinted. 

“On page 230, in a chapter on ‘A Study in Morbid Growths,’ 
appears the following paragraph: ‘I have myself, at will—know- 
ing how to act and what to expect—obtained unquestionable results 
by psychotherapy in dealing with examples of organic disease and 
abnormal growth, which could not be exceeded by radium in 
similar cases.’ 

“On the next page, paragraph 8 reads as follows: ‘I have indis- 
putable proof of organic disorder and the development of new- 
growth having been originated by suggestion. In one such case | 
have reversed the causative impression, and the newgrowth has 
regressed and disappeared.’ 
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“A further reading of this chapter denotes that the author has 
the belief that cancer can be cured by psychotherapy, or, as he 
calls it, neuroinduction. He prefers the latter to suggestion, for 
neuroinduction to him implies ‘the accurate conveyance of reliable 
sensations and conclusions, and their correct interpretation; it is a 
true sense demonstration and elucidation, both physically and 
mentally.’ 

“The author in his introduction to the chapter ‘Study in Morbid 
Growths,’ which contains the paragraphs mentioned above, makes 
the following naive statement: ‘I wrote the following eight and a 
half pages some time before finishing this book and I offered it to 
two of the leading medical journals. It was declined—for what 
reason I shall probably never know; but I can only think, in all 
charitableness of heart, that the time was not ripe for it.’ He 
later mentions specifically the British Medical Journal as one 
journal which refused to publish his views. 

“It is hardly necessary to say any more about this book on 
Advanced Suggestion. The astonishing part is that such a work 
as this should be put on the market by a reputable publisher and 
that the author is a Fellow of the Royal Society of Medicine.” 

A further surprising fact is that this book has reached its second 
edition, from which it is a justifiable conclusion that the medical 
public will buy anything that appears in book form. 


TREATMENT OF INJURIES OF THE PERIPHERAL SPINAL NERVES. 
By Str Harotp J. Stites, K.B.E., F.R.C.S. (Epin.), Regius 
Professor of Clinical Surgery, University of Edinburgh; and M. 
F. Forrester-Brown, M.S., M.D., formerly Surgeon, Edinburgh 
War Hospital. Pp. 178; 67 illustrations, of which 33 are in color. 
Oxford Medical Publications, 1922. 


Tus monograph has as its object “to place at the disposal of 
the general surgeon who may be called upon to deal with an occa- 
sional case of peripheral nerve injury, the experience which has 
been gathered from the exceptionally abundant material provided 
by the Great War.” ‘The authors have had an unusually large 
experience in this field of work and in this book attain their object. 
It cannot be looked upon as an exhaustive treatise on the subject 
nor has it been intended to be. The reviewer has no criticism to 
offer of either the text or the illustrations, both of which are good. 
Undoubtedly, the general surgeon may find himself in a position 
of having to do peripheral nerve surgery, in which event he will 
find this book useful. The reviewer believes, however, that the 
general surgeon is not the one to do this work if others are avail- 
able who have made a special study of neurologic surgery. Periph- 
eral nerves are in reality prolongations of the central nervous sys- 
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tem, and it requires more than written directions to handle its 
lesions properly. The reviewer was pleased to see the stress laid 
upon anatomy in this monograph. It is unquestionably true that 
the surgery of lesions of the peripheral nerves require an exact 
knowledge of the anatomy of the part in question. It is hoped 
that we will soon begin to hear of the end-results of the various 
operative procedures used in treating nerve injuries, especially in 
the Great War. Then will we really learn the value of each pro- 


cedure. R. 


De ArTE PHISICALI ET DE CrruRGIA OF Master JoHN ARDERNE, 
SuRGEON oF Newark. Datep 1412. Translated by Sir 
D’Arcy Power, K.B.E., M.B. (Oxrorp), F.R.C.S.; from a 
transcript made by Eric Minxar, M.A. (Oxrorp). Pp. 60; 14 
illustrations. New York: William Wood & Company, 1922. 


Master JoHn ARDERNE, of Newark, was born in 1307, and 
became an operating surgeon, whose practice lay among the 
nobility, wealthy landowners and the higher clergy. He was a 
sound, practical surgeon and taught that wounds should heal 
without suppuration. He cut boldly and invented the operation 
for the cure of fistula, which, after falling into disuse for nearly 
five hundred years, is now universally employed. His medical 
treatment, on the other hand, was that of his time, employing 
spells, herbs and nasty or innocuous substances. The present 
work consists of a photographic reproduction of an illustrated 
manuscript of Arderne’s works, with a translation and notes by 
Sir D’Arcy Power. The illustrations are very quaint and the 
many medicinal treatments are amazing; the surgical sections are 
of much greater interest. 

As the first research study in medical history of the Wellcome 
Historical Medical Museum, the book should be well received 
and should be of value to those interested in early surgery and in 
the history of medicine. P. 


To Bacrertrotocy. By Parrringe. Fourth edi- 
tion. Pp. 276. New York: William Wood & Company, 1922. 


IN this new edition the author has made many additions, bringing 
his book well abreast of the times. Preparations of more recent 
media have been incorporated and the H-ion method of titration 
is suggested, but the reader is referred to other sources for its 
technic. 

The different typhoid vaccines and the Dreyer agglutination test 
have been added to the section on typhoid; and the anaérobes have 
been brought up to date by the inclusion of those isolated from 
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wounds and soil during the war, with comments on wound anti- 
septics. Among the filtrable viruses, additions have been made 
to the foot-and-mouth disease, trench fever and typhus fever—also 
the Proteus X-9 agglutination test. The fermentation reactions of 
the common yeasts have been tabulated. 

In all, the book must be considered as a manual. As such, it 
will be of assistance to the laboratory diagnostician in the deter- 
mination of pathogenic bacteria—Trichomycetes, Blastomycetes, 
Hyphomycetes and Protozoa alike. J. 


MANUAL OF PHYSIOTHERAPEUTICS. By THomas Davey Luke, 
formerly Physician, Peebles Hydropathic, Peebles, N. B.; Assist- 
ant Physician, Smedley’s Hydropathic, Matlock; some time 
lecturer at the Edinburgh University. Second edition. Pp. 
480; 210 illustrations. New York: William Wood & Company, 
1922. 


Tuts work is a revised edition of the author’s Manual of Natural 
Therapy, published in 1908. The practitioner will here find ade- 
quate descriptions of the theory and technic of therapy by means 
of heat, light, baths, massage, electricity and other physical agents. 
The fundamental defect of the work—shared by the majority of 
books and papers upon this subject—consists in the too ready 
acceptance of unproved dicta. Indeed there is probably no field 
in medicine which more richly deserves a thoroughgoing investiga- 
tion from the standpoint of modern physiology than the field of 
physiotherapy, and until such an investigation is forthcoming we 
need feel no surprise that the claims of the osteopath and chiro- 
practor remain unrefuted in the public mind. However, despite 
the fact that in reading this book one is here and there reminded 
of these less legitimate schools of therapy, the book, on the whole, 
is well arranged and compares favorably with other. standard 
works on physiotherapeutics. A. 


BasaL METABOLISM: ITs DETERMINATION AND APPLICATION. 
Edited by Frank B. Sansorn, M.S. Pp. 282. Boston: San- 
born Company, 1922. 


Tuts volume is intended to supply physicians and technicians 
with a reference book that will be a guide in making basal metabo- 
lism tests and in interpreting the same. The editor has prepared 
some original articles which deal with the fundamental principles 
while the remainder of the book consists of compilations of abstracts 
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and original papers by various authors, each dealing with a different 
phase of the subject. The result of this is much repetition. 

A description is given of the various types of indirect calorimeters, 
without comment on the merits of each type. It seems to the 
reviewer that a few words on the advantages and disadvantages 
of the open and closed types might have been given and a spirit 
of impartiality still maintained. This book will find a place with 
those who wish a digest of this subject without going into the 
voluminous literature. J. 


CANCER OF THE Breast AND Its TREATMENT. By H. Sampson 
HanpbLey, M.S., M.D. (Lonp.), F.R.C.S. (Ena.), Hunterian 
Professor of Surgery and Pathology in the Royal College of 
Surgeons of England; Surgeon to the Middlesex Hospital and to 
Its Cancer Charity, and Lecturer to Its Medical School. Second 
edition. Pp. 404; 82 illustrations. New York: Paul B. Hoeber, 
1922. 


THE present edition contains new chapters on Radiologic Treat- 
ment, on Recurrence and Its Operative Treatment, on Paget's 
Disease of the Nipple, on Lymphangioplasty, and on Injury as a 
Causative Factor in Carcinoma. Chapter IX has been rewritten. 

The work contains, as one would surmise, a complete review of 
the author’s researches on dissemination, which he concludes is 
proven for cancer of the breast. Should it prove to be true for 
all the carcinomata, the surgery of malignant disease for the first 
time is placed upon a rational basis, and a criterion is provided by 
which variations in surgical technic can be judged. 

The importance of pathology in the approach to the operative 
treatment of cancer is emphasized, for technical work must be 
guided and checked at every step by a first-hand pathologic knowl- 
edge. The type of operation which the author performs, therefore, 
is based upon such information, and important facts are discussed 
in planning the skin incision, removal of the permeated area of deep 
fascia, etc.—all of which are of the utmost importance. 

The work is distinctly a review of the author’s own ideas and 
technic. No mention is made of the type of operative procedure 
successfully carried out by other surgeons, if such procedure does 
not accord fully with the theory of permeation. He believes 
roentgen-rays are suitable, especially for prophylactic irradiation, 
covering a wide area, or for the treatment of multiple scattered 
deposits in the parietes. Radium should be given the preference 
if the recurrence is single, or if nodules are only present in one or 
several limited areas. With all its limitations, radium has secured 
a definite position in the treatment of breast cancer, relieving pain, 
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prolonging life, and in single recurrences it presumably may com- 
plete the cure of the disease. 

The chapter on Lymphangioplasty describes the method of per- 
forming this operation, and the benefits, as well as cases suitable 
for this measure are discussed. The chapter on Injury as a Causa- 
tive Factor in Carcinoma alludes to many facts of importance from 
the medicolegal standpoint. S. 


PHYSIOLOGY AND BIiocHEMISTRY IN MopEeRN Mepicine. By J. 
J. R. Macreop, Professor of Physiology in the University of 
Toronto; assisted by R. G. Pearce, A. C. Reprievp and N. B. 
TayYLor and others. Fourth edition. Pp. 992; 243 illustrations. 
St. Louis: C. V. Mosby Company, 1922. 


TuHE presentation to the public of the fourth edition of the 
author’s well-known text-book follows most appropriately the 
important work on pancreatic extracts that has recently appeared 
from his laboratory. One looks eagerly to find if it has been 
included and is rewarded on pages 713 to 715 with a modest but 
satisfactory account of “insulin” and its effects. 

Important additions have also been made in the section devoted 
to the circulation of the blood. In the chapters on the electro- 
cardiogram are to be found, in addition to the usual subject-matter, 
a full description of the “triangle method,” Lewis’s concept of the 
“bicardiogram”’ and the “circus-movement”’ hypothesis of auricu- 
lar flutter, the last properly credited to Mines. Space forbids to 
do more than mention other subjects that have been rewritten, 
such as the output of the heart, intracardiac pressure, acid-base 
equilibrium, capillary circulation, etc. Considering that only two 
years have elapsed since the appearance of the third edition, the 
authors seem to have amply realized the function of the volume, 
“To describe not merely what already has been achieved in the 
clinical applications of physiology, but also to anticipate where 
this application is likely soon to be made and to prepare the way 
by describing the physiologic principles that may be involved.” 
In spite of the limitations acknowledged in the preface, one cannot 
but be surprised at the total omission of a consideration of the 
special senses, the spleen and other organs of internal secretion. 
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Cardiac Gallop Rhythms.—LeBarp (Arch. d. mal. du ceur, 1922, 
15) contributes an exhaustive study of gallop and triple cardiac 
rhythm. Acoustic differences between the various types (he recog- 
nizes three) are drawn with a fine distinction that is not usually 
attempted by American clinicians: (I) The presystolic (or mesodia- 
stolic) gallop rhythm of the “nephritic heart” is described as represent- 
ing not only the gallop sound that occurs shortly before the first heart 
sound, but others that extend forward into mesodiastole and which 
may be actually nearer the preceding second sound than the succeed- 
ing first sound. The author points out that wherever this sound occurs, 
however, it is a phenomenon of telediastole. The presystolic gallop 
is generally believed to be due to auricular contraction. (II) The 
protosystolic gallop is due, he believes, to a dissociation of the valvular 
and the muscular elements of the first sound. It is compatible with a 
long period of compensation and is in this respect different from the 
presystolic or mesodiastolic gallop, which is an indication per se of 
cardiac strain. The author does not differentiate this type of split 
first sound from the reduplication that may occur in normal hearts in 
the erect posture, and does not describe the effect of posture upon this 
type of gallop. (III) The protodiastolic gallop is rare, but the author 
has had several instances of it. It differs radically from the first two 
types, from the clinical point of view, though it resembles the meso- 
diastolic gallop closely in its acoustic properties. The protodiastolic 
gallop gives a more powerful, palpable, and sometimes visible, apical 
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thrust and is associated with jugular collapse; the other types are 
synchronous with a jugular wave. He presents tracings which show 
that this type of gallop definitely precedes auricular contraction and is, 
therefore, a physiologic entity. 


The Toxicity and Parasiticidal Action of Arsenicals as Influenced 
by Their Rate of Excretion.—VorGTLiIn and THompson (Jour. Pharm. 
and Exp. Therap., 1922, 20, 85) have studied in albino rats the rate of 
excretion of three groups of arsenical compounds, the trivalent arsen- 
oxides, arsenobenzene derivatives (the arsphenamin group), and pen- 
tavalent arsenicals, and have compared the rates of excretion with the 
factors of toxicity and parasiticidal action. They find considerable 
variation in the rate of excretion in different individuals of the same 
species. The trivalent oxide compounds, which are more toxic and 
also more active therapeutically, show the slowest rate of excretion; 
the comparatively nontoxic and therapeutically less active pentavalent 
compounds are excreted with the greatest rapidity, while the arseno- 
benzene derivatives occupy an intermediate position. The ratio 
between urinary and fecal excretion of different drugs shows great 
variation, from 80 to 90 per cent of the pentavalent compounds being 
excreted through the urine, while 82 per cent of injected arsphenamin 
leaves the body through the feces. The authors believe that the evi- 
dence indicates that the chemical constitution, in so far as it is respon- 
sible for the physical properties of an arsenical, determines its rate of 
excretion and, therefore, its toxicity and parasiticidal action. In the 
next paper of the series, VorGTLin, Dyer and MILLER (Jour. Pharm. 
and Exp. Therap., 1922, 20, 129) show that if the removal of arsenicals 
from the body is prevented, by means of complete ligation of the 
ureters, bile duct, or both (depending upon the type of drug and its 
relative urinary and fecal excretion), their toxicity and parasiticidal 
activity is greatly enhanced. When the ureters alone were ligated this 
effect was marked only in those drugs chiefly excreted through the kid- 
neys; and in the same way ligation of the bile duct alone caused a great 
increase in the toxicity and trypanocidal activity of arsphenamin and 
neoarsphenamin, which are largely excreted in the feces. The authors 
conclude that their experiments offer direct proof of the theory that 
the toxicity and therapeutic value of arsenicals is governed by the 
rate of excretion from the body, and that Ehrlich’s chemical theory of 
organotropism and parasitotropism is disproved. Retention of arsen- 
icals by the tissues of the host is, therefore, a necessary requisite for 
drugs of practical chemotherapeutic value, but the retention must be 
followed by such a chemical change, effected by the tissues, as ulti- 
mately to lead to the formation of arsenic in a form which can be easily 
excreted. 

The Apparent Role of Immunity in the Genesis of Neurosyphilis.— 
The present status of our knowledge on this important subject is 
summed up by Kemet (Jour. Am. Med. Assn., 1922, 79, 874). He 
points out the applicability to neurosyphilis of the “laws of progression 
and of inverse proportions,” 7. ¢., that various tissue groups are not 
equally susceptible and reactive to syphilitic infection, and that an 
inverse quantitative relationship exists in the intensity of consecutive 
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reactions to infection. Thus, the incidence and gravity of neurologic 
reaction is regulated by. the antecedent tissue reactions in other parts 
of the body, so that patients who show only mild reactions to early 
syphilis are more liable to neurosyphilis than those who have severe 
secondary lesions. The author points out, however, that the influence 
of natural immune reactions may be greatly altered by the factor of 
antisyphilitic treatment. It is shown that in early syphilis a short 
course of intensive treatment predisposes the patient to neurosyphilis 
while prolonged courses of adequately intensive, continuous treat- 
ment greatly reduce the incidence of neurologic damage. Another 
modifying factor in women is pregnancy, which tends to suppress the 
lesions of syphilis, particularly neurosyphilis, and to induce latency. 


Effects of Antisyphilitic Therapy as Indicated by the Histologic 
Study of the Cerebral Cortex in Cases of General Paresis.—SoLomon 
and Tait (Arch. Neur. and Psych., 1922, 8, 341) have had the unusual 
opportunity of studying histologically the brains of 27 cases of general 
paresis which had been more or less intensively treated during life. 
For purposes of comparison, the brains of 15 untreated cases were also 
studied. So far as parenchymatous, true vascular or neuroglia changes 
are concerned, no conclusions could be drawn because of the nature 
of the pathology of these structures in general paresis. The critical 
finding of diffuse plasma cells in the perivascular and pial infiltration 
could be fairly accurately compared in the treated and untreated 
groups. It was found that plasma cells were few and infrequent in 
most of the treated patients, and this was so uniformly the case that 
it was often possible to predict from the histologic picture whether 
or not the patient had been treated. Also both lymphocytic perivascu- 
lar infiltration and pial infiltration were strikingly less in the treated 
than in the untreated group. Neither the age of the patient, the 
clinical variety of the psychosis, its duration, nor the kind and amount 
of treatment given seemed to have any distinct bearing on the amount 
of cellular inflammatory reaction. They conclude that antisyphilitic 
treatment of paretics does affect the histologic picture and that this is 
probably an evidence of lessened chronicity of the process. 


Glucose-tolerance Test.—BreLer, Bryan, and Fitz 
(Jour. Metab. Res., 1922, 1, 549), by the aid of the stomach tube, found 
that there was great variation in the absorption of glucose ingested for 
the purpose of determining tolerance. Administration of the glucose 
intravenously corrected this error, but added to the complication of 
the procedure. The writers suggest, therefore, that the glucose be 
administered by mouth, as usual, and that at the end of an hour, the 
stomach should be completely emptied. The amount of glucose 
recovered in the stomach contents should be subtracted from the 
amount originally given and the amount absorbed per kilo body weight 
thus calculated. Interpretation of the resulting blood-sugar curve 
may then be based upon a knowledge of the approximate amount of 
glucose which was able to influence that curve. Other factors of 
error, such as variation in the speed of absorption from the small 
intestine and increase of blood volume by absorption of fluid may be 
safely disregarded. 
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Recognition of Congenital Syphilitic Inflammation of the Long 
Bones.—TuRNBULL (Lancet, 1922, 1, 1239) believes that syphilis in the 
fetus or in infants may give rise to inflammation in the diaphysis 
at a distance from the epiphysis or in the periosteum. Much more 
commonly, however, it causes inflammation in the diaphysis at its 
junction with the epiphyseal cartilage; that is to say, in the metaph- 
ysis and in the epiphyseal cartilage itself. Congenital syphilitic 
disease of bone is not a general systemic condition, but is due to the 
local presence of spirochetes. The older the child, the fewer are the 
portions of bone affected. In the fetus the infection tends to be wide- 
spread, but it is not necessarily universal. The femur, tibia, humerus 
and ribs are sites of election. 

Pyelography.—Kinp (Brit. Med. Jour., 1922, 1, 748) considers it un- 
wise to try to do both kidneys at one sitting. It is a mistake to 
employ too large a ureteral catheter. The author makes u8e of 
a No. 54 Charriere. Sterilization of catheters with hot formalin 
vapor helps to avoid implanting infection in the kidney. It is quite 
a useless procedure to measure the amount of urine coming away, 
with the idea that this will give information as to whether the renal 
pelvis is a large one or a small one and as to how much fluid to inject 
before taking a picture. This is the bedrock difficulty in pyelography. 
This method of clinical research is indicated particularly in cases of 
severe abdominal pain of doubtful origin, to determine the nature of 
abdominal tumors and to complete the diagnosis in many cases of 
hematuria and pyuria. 

Hyperplasia of the Rudimentary Lymph Nodes of the Prostate.— 
Fuxose (Surg., Gynec. and Obst., 1922, 25, 131) says that small, 
primitive or rudimentary lymph nodes occur normally throughout the 
prostate in the form of very small aggregations of lymphocytes located 
beneath the glandular and duct epithelium, most marked toward the 
outlets of the ducts. They are analogous to the rudimentary lymph 
nodes found in other organs as the liver, kidneys, uterus, ete. Hyper- 
plasia of these rudimentary lymph nodes of the prostate occurs chiefly 
in chronic hyperplastic prostatitis and in primary carcinoma of the 
prostate. In both conditions the hyperplasia is essentially an inflam- 
matory one, due to chronic infection or irritation and possesses the 
same significance that such hyperplasie have in other parts of the 
body. In the absence of chronic inflammation a hyperplasia of the 
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primitive lymph nodes of the prostate occurs in the lymphatic con- 
stitution and may be found also in other generalized diseases of the 
lymphoid system as Hodgkin’s disease, lymphocytoma and leukemia. 
In both the inflammatory and noninflammatory hyperplasias, well- 
developed germinal centers may be produced in the hyperplastic node. 
Other evidences of functional activity by these hyperplastic nodes are 
shown in the metastasis of pigment, tubercle bacilli and carcinoma 
cells to them. 


Malignant Neoplasms of the Extrahepatic Biliary Ducts.— 
RENSHAW (Ann. Surg., 1922, 76, 205) says that cancer of the bile ducts 
as a clinical and pathologic entity was not recognized previous to 
the middle of the nineteenth century. Malignancy of the bile ducts, 
while less common than that of the gall-bladder, is not uncommon. 
The ratio in a series of 104 cases of malignancy of the biliary ducts 
and gall-bladder was 1 to 4. Carcinoma is the most common type of 
neoplasm found. Gall stones would seem to be of greater etiologic 
importance than is generally considered. About two-thirds of the 
cases occur between the ages of fifty and seventy years. A diagnosis 
of malignancy of the ducts is uncertain. After a diagnosis of obstruc- 
tive jaundice has been made exploration is generally advisable. From 
the standpoint of slowness of growth and rarity of metastasis, surgical 
treatment should be favorable. 


Air Embolism following Various Diagnostic or Therapeutic Pro- 


cedures in Diseases of the Pleura and the Lung.—ScHLoeprer (Johns 
Hopkins Hosp. Bull., September, 1922, p. 321) emphasizes that compli- 
cations may follow various diagnostic and therapeutic procedures. The 
sudden release of a great amount of fluid in emaciated people with a 
neurotic constitution may cause a similar clinical picture. Because of 
its slightness and short duration with lack of localized cerebral symp- 
toms and serious sequele, this condition is considered to be due to 
shock. Chronic myocardial lesions or an insufficiency of the adrenals 
may cause sudden death during the performance of one of these opera- 
tions on the chest wall. A similar clinical picture is seen in embolism 
of the pulmonary artery. Death accompanied by these signs may 
occur also in a few cases of emboli in the brain following thrombosis 
of pulmonary veins. It was demonstrated by experiments that we do 
not have a pleural reflex even in the normal pleura, which would explain 
these complications. They are proved by the accidents in pneumo- 
thorax therapy to be due to air emboli. The pathologic condition of 
the lung and of the pleura! sheaths is the same in all these cases. The 
lung tissue shows in a circumscribed area a condition which is partly 
an infiltration, partly an induration of the tissue where the bloodvessels, 
especially the veins with their weaker walls, are fixed in a distended 
position. 


An Experimental Study of the Ureter after Nephrectomy.—LatcuEem 
(Jour. Urol., 1922, 8, 257) finds that in the normal ureter after nephrec- 
tomy no attempt is made toward obliteration of the lumen by dis- 
appearance or atrophy of the mucous membrane; there is a noticeable 
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atrophy of the muscular coat. Hydronephrosis developed in every 
case following the production of complete obstruction of the ureter, 
the condition progressing to complete destruction of the substance of 
the kidney unless the obstruction was removed. The ureter after 
complete obstruction becomes a hydroureter by distention of the 
ureteral lumen with the retained urine. Hypertrophy of the muscular 
layers, chiefly of the circular, occurs. In the hypertrophic hydroureter 
or pyoureter with drainage of its contents after nephrectomy, the 
mucous membrane remains intact and the muscular coat gradually 
atrophies. In hypertrophic hydroureter or pyoureter with complete 
obstruction to drainage of the ureteral contents after nephrectomy, 
the mucous membrane remains intact and the muscular coats remain 
hypertrophic. Absorption of the contents of a distended ureter is 
very limited if it occurs at all. If infection is present in the contents 
of the ureter, it may spread through the wall and give rise to peri- 
ureteral infection and abscess formation. 


Some Experiences with the Meltzer-Lyon Test in Gall-bladder 
Disease.—CuTLER and Newton (Surg., Gynec. and Obst., 1922, 35, 146) 
think that there is still much to be proven before the so-called Meltzer- 
Lyon test can be accepted as of value in aiding diagnosis, for it is only 
in the experimental stage. The test depends upon the law of contrary 
innervation, which must be proven before the test is accepted. At 
the present time evidence would seem to show that syphonage is the 
principal factor in the dejection of bile into the duodenum. It is the 
authors’ opinion that dark bile comes from the gall-bladder, for dark 
bile has never been found in cholecystectomized cases. The conten- 
tions of Einhorn and Meyer, that the dark color is due to reéxcretion of 
the salt or to destruction of red blood cells in the liver, with the produc- 
tion of excess iron, must bear further study. The authors’ experience 
has given the distinct impression that the test is not of dependable 
diagnostic aid. 


Tuberculosis in Children from the Standpoint of the Surgeon. 
Brown (Boston Med. and Surg. Jour., September 28, 1922, p. 470) says 
that at present there are no accurate statistics in Massachusetts as to 
the number of nonpulmonary cases of tuberculosis and this lack is due 
to failure of hospitals and physicians to report their cases. Surgery 
in tuberculosis is and should be the exception and that it should always 
be made only an incident in the general and necessarily prolonged 
treatment. In children operations for spinal immobilization are not 
advisable, and without the proper postoperative care in adults do not 
give the results claimed. Ambulatory and supportive treatment both 
in adults and children have not given satisfactory results. The ideal 
treatment for children is recumbency, for at least two to three years, 
followed by carefully observed and protected weight-bearing for two 
years more. For adults in selected cases the operation for spinal 
immobilization may be advisable if it can be followed by at least six 
months of recumbency and a year or more of supportive treatment. 


In Massachusetts there are no hospitals, however, with equipment or 
personnel which can adequately carry out the prolonged treatment of 
recumbency and heliotherapy. 
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Dried Milk Powder in Infant Feeding.—Ciark and Couitns (Pub- 
lic Health Reports, 1922, 40, 2417) studied 319 infants. Of these, 241 
were under observation a sufficiently long time to furnish reliable data 
for use in tabulating weights. No infant was included in the tabula- 
tion of results unless there was a record of weighing for at least four 
weeks; but in most cases the observations extended over a much 
longer period. Those babies fed on grade “A” milk were included in 
a group called Group I. In Group II there were those infants fed 
on reconstituted whole-milk powder. Considerable difficulty was 
experienced by the workers to gain the consent of the mothers to place 
infants on the reconstructed milk made from skimmed-milk powder 
and butter fat, for which reason Group III comprised a far smaller 
number. It was difficult to educate the mothers to this new form of 
infant-feeding. It was also difficult to get them to use this prepara- 
tion, as the failure to procure a perfect emulsion made a certain col- 
lection of fat in the top of the bottles which did not appeal to them. 
In all age classes the infants fed on a modification of cows’ milk made 
distinctly less progress as measured by gain in weight than those fed 
on a modification made from whole-milk powder. The difference was 
especially marked in the younger group—from one to three months old. 
The infants fed on a modification reconstructed from unsalted butter 
and skimmed-milk powder increased less rapidly in weight in the 
older groups and in the total groups; but in the younger age group 
the gain in weight closely approximated that of infants on whole-milk 
powder for about eleven weeks. After the twelfth week on this diet 
the rate decreased and the weight curve approached that of Group 
I. Because the weight curves for Group I were consistently below 
those for Group II for all age groups, the authors felt safe in concluding 
that the infants fed on whole-milk powder gained in weight more 
rapidly than did those fed on cows’ milk. On account of the small 
number in Group III no definite conclusions were attempted. As 
regards scurvy, they feel that protection is dependent upon the anti- 
scorbutic content of the particular dried milk used. The dried milks 
vary in this way in just the same manner that fresh milks do. To 
safeguard against the developing of this condition, orange juice or some 
similar material rich in antiscorbutic vitamine should be given routinely. 
The relation of the diet to rickets is much more complicated. It has 
been shown that some of the dried milks are as rich in antirachitic fac- 
tor as cows’ milk. A complete examination was made in 200 of these 
infants enrolled for this study and special attention was directed toward 
the incidence of rickets. One of the important points brought out by 
these examinations was the frequency and the similar distribution of 
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this disorder in the different feeding groups. A number of these infants 
undoubtedly presented a slight degree of rickets at the time of enroll- 
ment, but on account of the relatively short period of observation of 
the individual cases it was impossible to state with positiveness the 
effect of dried-milk feeding on the course of this disorder. It is impor- 
tant to note that the infants studied were recruited from homes of varied 
economic and hygienic status, and were fed on milk products contain- 
ing fat in the usual percentages. This seems to indicate that other 
factors than the deficiency of fat-soluble vitamine must be taken into 
consideration in any attempt to determine the true cause of rickets. 
The writers feel as a result of their observations that dried-milk powders 
and their remade products, such as were used in this study, are safe 
for infant-feeding, and in some cases seem to have distinct therapeutic 
effect. 

Rabbit Hair Asthma in Children.—Ratner (Am. Jour. Dis. Child., 
1922, 24, 346) says that rabbit hair as an etiologic factor in the produc- 
tion of asthma would at first hand appear to be of little practical sig- 
nificance. As a matter of fact, its distribution is widespread, and it 
should be placed second to horse hair as a causative agent in the kera- 
tin group of asthma. Desensitization of this group of cases has not 
been successful, but the removal of the hair is easily accomplished, and 
avoiding the hair relieves the patient of all symptoms. In attempts 
at desensitization, the writer calls attention to certain dangers inherent 
in this form of treatment, and adrenalin should always be kept on 
hand to combat any emergency that may arise. Dosage undoubtedly 
plays a large part in the production of attacks. Human beings are 
capable of showing what might be called temporary desensitization. 
Eczema, vomiting, angioneurotic edema, urticaria and conjunctivitis 
may all occur as direct result of contact with animals besides the classic 
symptoms of asthma. In the way of prophylaxis it is recommended 
that rabbit hair and all fine dust-producing substances be kept out of 
pillows, mattresses, clothing and toys that are used for infants and 
young children. Those suffering from chronic coryza should be stud- 
ied from the standpoint of their being potential asthmatics. 


The Food Requirements of Children: Percentage Distribution of 
Calories.—Ho.t and Fares (Am. Jour. Dis. Child., 1922, 24, 290) 
emphasize the importance of the balanced ration. The protein need 
of the growing child is very important and there seems to be a fairly 
general understanding of the amount required. All evidence seems to 
indicate than when 15 per cent of the theoretical total caloric need is 
supplied by protein, the nutritive needs in protein are met. The 
amount of fat required is still a subject of debate, but it seems reason- 
able and desirable that the amount of fat given the growing child should 
be equal to the amount of protein. Since fat has two and a quarter 
times the caloric value of protein, equal amounts of fat and protein 
would supply calories in the proportion of 2.25 to 1. When the protein 
furnished is 15 per cent of the total calories, an equal amount of fat 
would furnish about 35 per cent of the total calories. The remaining 
caloric need of 50 per cent would then be supplied by the carbohydrate. 
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When this distribution is deviated from, to any marked degree, for a 
long period of time, or when the proper balance of the diet is disturbed, 
various undesirable results may follow. If the protein is reduced much 
below 15 per cent of the caloric requirement, the nutritive need may 
not be met. If the fat given supplies much less than 35 per cent of the 
total caloric requirement, it usually happens that the caloric intake is 
excessive in carbohydrate and digestive disturbances usually follow. 
If the fat supplies too high a proportion of the total caloric re- 
quirements the fat tolerance of the child may be exceeded, and diges- 
tive upset may result. High fat with low protein forms a food from 
which constipation is likely to result. Low fat with high carbohydrate 
is apt to cause diarrhea. 

Studies on Experimental Measles.—Duvat and D’Aunoy (Jour. 
Exper. Med., 1922, 36, 239) obtained defibrinated human blood from 
measles cases at the stage of high temperature. This was inoculated 
into experimental animals. Their results show that an active trans- 
missible virus exists in the blood of measles patients during the erup- 
tive stage of the disease. The virus produces in rabbits after intra- 
venous injection a specific reaction analogous in all essential features 
to that of the human infection. Repeated passage of the virus of 
measles through rabbits seems to increase its virulence. It is a note- 
worthy fact the pneumonia, so common in the fatal cases of human 
measles, was not evident in any of these experimental animals. The 
authors believe this to be of considerable significance, especially in 
elucidating the direct etiologic factor of the fatal pneumonias so often 
present in human measles cases. Apparently such infections in man 
can be explained purely on the basis of the destruction of normal 
defense barriers by the specific excitant of the infectious disease, and 
the lack of host resistance to the ordinary pyogenic bacteria. 

Defects in School Children.—Brucr (Brit. Med. Jour., 1922, 2, 346) 
found that 58 per cent of the crippling existing at five years of age in 
15,605 school children was due to rickets, and usually to rickets of the 
more severe type. The next most frequent cause of crippling was 
tuberculosis, which caused 9 per cent of the total crippling. He found 
comparatively little pulmonary tuberculosis. Routine medical inspec- 
tion revealed no evidence of definite pulmonary tuberculosis, and only 7 
suspected cases of the large total of 15,605 children examined. Chronic 
bronchitis was responsible for 6 per cent of the crippling found at this 
age. Mental deficiency comes next in the order of frequency, with 6.3 
per cent, after nervous disorders with a percentage of 7.4. The cases 
of anemia and malnutrition, which account for 3.9 per cent of the total 
crippling, are those which showed no symptoms of other disease. In 
some of the cases a tuberculous family history could be elicited. The 
remaining 9 per cent of crippling was due to eye conditions, mostly 
strumous ophthalmia, a few cases of heart disease resulting from scar- 
let fever or rheumatism and other congenital and acquired deformities. 
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Ulceration of the Female Genitalia.—PLANNeER and ReEMENOVSKY 
(Arch. f. Dermat. u. Syphilol., 1922, 140, 162) describe cases illustrative 
of gonorrheal, aphthous and typhoid ulcerations of the female genitalia 
and of ulcerative lesions associated with erythema nodosum. The 
gonorrheal ulcer is the occasional sequel of perforation of a concealed 
Bartholin abscess through the labium, with involvement of the con- 
nective tissue, resulting in ulceration suggesting soft chancre. The 
gonococcus can be cultivated from the discharge from the ulcer base. 
It is often difficult to demonstrate the sinus-like connection with the 
gland. The authors insist that the term aphthous should be reserved 
for lesions of the vulva, in which no distinct etiologic factor can be 
recognized. The vaginal mucosa as well as the vulva may be involved 
and the eruptive outbreak preceded by a chill and high fever. Suc- 
cessive crops may occur, each associated with the same constitutional 
manifestations. Lesions of this type have been associated with 
erythema nodosum and with outbreaks of stomatitis. Bacteriologic 
investigation gives no characteristic findings. The authors describe 
a case of necrotic ulcer of the genitalia, associated with typhoid fever, 
in which typhoid bacilli were repeatedly recovered from the discharge 
from the lesions. The fourth group described includes 4 cases of 
tumor-like and ulcerative lesions of the genitalia, in 2 of which patients 
had demonstrable tuberculosis, and in 3 of which the lesions of ery- 
thema nodosum, associated with purpura and arthritic manifestations, 
were present. A similar case has been described by Jadassohn in 1904. 


Hematogenous Distribution of Trichophyta.—Bruuscaarp. (British 
Jour. Dermat., 1922, 24, 150) discusses the hematogenous distribution 
of trichophytic organisms and describes a case of kerion celsi in an 
elderly man, in which erythema multiforme-like lesions appeared upon 
the extremities. From these lesions tissue was obtained, in which it 
was possible to demonstrate the presence of trichophytic spores in 
the bloodvessels. Cultures from the fresh tissue showed the organism 
to be Trichophyton gypsum. The work of Bloch, Guth and others 
have shown that the deep pustular trichophyton infection of the 
skin is not infrequently associated with the development of eruptions, 
often follicular in character and general in distribution or nodular and 
localized on the extremities in certain cases, which strongly suggest a 
hematogenous distribution of the infecting agent. Immediately fol- 
lowing the appearance of the Bruusgaard report, Pastn1 (Arch. f. 
Dermat. u. Syphilol., 1922, 140, 369) refers to Jessner’s report in the 
same journal (1921) of the cultivation of Trichophyton gypsum from 
the blood of a boy, aged ten years, with an extensive lichenoid tri- 
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chophytid of the body. He states that Ambrosoli has also succeeded 
in cultivating Trichophyton gypsum directly from the blood in a 
boy, aged eleven years, with kerion of the scalp, just at the time the 
patient was developing a lichenoid trichophytid. It appears that this 
group of observations substantiates the hitherto theoretical conceptions 
of the hematogenous trichophytic origin of the so-called trichophytids. 
Apart from its independent interest as an immunologic and bacterio- 
logic fact, the direct cultivation of the responsible organism from the 
blood in an eruption clinically so closely homologous with certain 
tuberculids, is a point of much significance and encourages the belief 
that improved cultural methods and earlier observation of cases will 
ultimately conclusively demonstrate the presence of tuberculosis 
bacilli in the circulation of patients with certain types of tuberculids. 
Moreover, as Bruusgaard remarks, these observations remove the 
deeper trichophyton infections from the domain of purely local to 
that of systemic disease. 

Intramuscular Administration of Arsphenamin.—The revival of 
interest in intramuscular injection as a mode of administering arsphen- 
amin derivatives is expressed in several recent articles. VorGTLIN, 
Dyer and THompson (Am. Jour. Syph., 1922, 6, 576) cite Ehrlich’s 
beliefs that intravenous use of these drugs should be regarded only as 
a means of avoiding the pain and inconvenience of the intramuscular 
technic. They quote Craig and Harrison as demonstrating a better 
effect of the latter method on the Wassermann, and cite also Voegtlin 
and Smith’s demonstration of the superior trypanocidal effect of intra- 
muscularly as compared with intravenously administered arsphenamin. 
The authors have conducted an experimental study of a derivative of 
arsphenamin closely related to neoarsphenamin (French trade name 
sulpharsenol), which they find is much less productive of local irrita- 
tion even than neoarsphenamin when injected subcutaneously. Its 
trypanocidal effect is only slightly less than that of neoarsphenamin, 
its toxicity about equal to that of neoarsphenamin. It is very soluble 
and stable in solution, and produces little or no local irritation in the 
rat or rabbit in concentrations as high as 20 per cent in distilled water. 
The rate of excretion of the arsenic is about the same as that of arsphen- 
amin and neoarsphenamin. The authors urge a more extended clinical 
trial of the drug as well suited to the needs of the general practitioner 
and possessing the advantages of intramuscular use without the 
disadvantages. 


Comparisons of Arsphenamin and Neoarsphenamin.—The clinical 
differences between arsphenamin and neoarsphenamin, particularly 
with respect to therapeutic effectiveness, are illuminated by the report 
of VorGTLin and Mitier (Public Health Reports, 1922, 37, 1627) on a 
series of comparisons of the parasitic value of the two drugs. The 
trypanocidal index was used because of its greater dependability as 
compared with the variability of syphilitic infections in experimental 
animals. The authors compared thirteen lots of arsphenamin and 
fifteen lots of neoarsphenamin of different manufacture, most of them 
recent products. The trypanocidal power of arsphenamin is remark- 
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ably constant in contrast with the very great variability of neoarsphen- 
amin. Both drugs showed a considerable variability in toxicity, with a 
distinct reduction as compared with the products made two years ago. 
The authors point out the very interesting parallel relation between 
increased toxicity and increased therapeutic effectiveness, which seems 
to indicate that the reaction-producing power of a given lot of the drug 
is by no means necessarily a reason for discarding it. The comparison 
between the two drugs is certainly distinctly in favor of arsphenamin 
as the more constant and dependable preparation. The wide use of 
neoarsphenamin would seem then to be a matter of convenience rather 
than of intrinsic merit. 
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Ill-effects of the Arsenobenzols. — Mryniarp (La clin. ophthal., 
August, 1922, p. 319) calls attention to the occurrence of fatal or grave 
accidents from the arsenobenzols, notwithstanding that these sub- 
stances have been in use now for more than ten years and the technic 
of their employment greatly improved. These ill-effects may be due 
to the administration of an ill-preserved product, polluted water, 
excessively warm syringe, faulty sterilization, failure of preliminary 
fasting and resting, contraindications overlooked, injection pushed too 
rapidly. [Improper hydrion concentration.—Ep.] Very frequently, 
however, accidents occur in spite of every precaution; these are then 
usually attributed to intoxication, an occurrence which unfortunately 
is still inevitable in the present state of our knowledge; or to inferior 
quality of the agent, responsibility for which rests upon the manufac- 
turer, as it is impossible for the physician to gauge the exact composi- 
tion of the medicament. It is to be hoped that chemical and biologic 
standardization of these substances may be rigorously carried out 
before they are furnished to the practitioner. 


Hereditary Optic Atrophy (Leber’s Disease).—LAGRANGE (Arch. 
d’ophthal., September, 1922, p. 530) concludes that it has not been 
proven that Leber’s hereditary optic atrophy is due to defective de- 
velopment of the skeleton (optic foramen, sphenoidal cells) acting 
mechanically upon the retrobulbar portion of the optic nerve. Fischer 
has drawn attention to the relations which may exist between the de- 
velopment of the endocrine system and hereditary optic atrophy; but 
his hypothesis of the mechanical effect exerted by an overgrown hy- 
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pophysis or an enlarged sella turcica upon the adjacent optic nerve is 
unsatisfactory. In fact, in this disease the semeiology (white atrophy 
of the papilla, which is never one of stasis and always preserves its sharp 
contour with symptoms of retrobulbar neuritis) is clearly a syndrome, 
the opposite of that caused by intracranial tumors (papillary stasis) and 
in particular to juxtachiasmatic growths (temporal hemianopsia). In 
a case observed by the writer the blood presented a notable anomaly: 
Retarded coagulation with feebly retractile clot. It is remarkable 
that this particularity is precisely the stigma of hemophilia; now 
hemophilia and Leber’s disease are comparable by their common 
character as hereditary diseases; the retarded coagulation in hemophilia 
may be considered as a simple stigma rather than as a symptom of 
pathogenic value. Without denying the numerous influences which 
may favor the occurrence of Leber’s disease, in particular the associated 
influence of chronic intoxication nor unmindful of the obscurities 
which surround the pathogeny of‘this hereditary malady,fearly endo- 
crine opotherapy deserves a place as a treatment of choice. 


Primary Intraneural Tumor (Glioma) of the Optic Nerve.—VeEr- 
HOEFF (Arch. Ophthal., 1922, 51, 120, 239) publishes a histologic study 
of eleven cases of intraneural tumors of the optic nerve. His conclu- 
sions are that the most common tumors of the optic nerves are gliomas — 
in fact the only primary intraneural tumors of this nerve that have 
been observed. These tumors are composed of three main types of 
neuroglia which may grade into one another. Some tumors consist 
of all three types; rarely does one consist of a single type. Tumors, 
in which so-called spindle cells predominate, contain the largest and 
most conspicuous neuroglia fibers. The spongy structure often dis- 
played by these tumors, which at times has led to a diagnosis of myxoma, 
myxoglioma or myxosarcoma, is not the result of myxomatous degen- 
eration, but is produced by excessive vacuolization of a neuroglia 
syncytium. Cysts of various sizes, which also often occur in these 
tumors, are due to the same process. The tumor is probably essentially 
congenital in origin and dependent upon some abnormality in the 
embryonic development of the neuroglia ofzthe optic nerve. The 
growth stimulates proliferation in all contiguous neuroglia tissue, and 
thus causes the latter to take on the character of tumor tissue. The 
theory that tumors of the optic nerve stem are related in origin to 
neurofibromas of the peripheral nerves is, at present, founded on insuffi- 
cient evidence, but cannot be dismissed as impossible. 


The Influence of Trauma Upon the Onset of Interstitial Keratitis. 
—But er (Brit. Jour. Ophth., September, 1922, p. 413) concludes that 
an attack of interstitial keratitis may be precipitated by an accident 
to a cornea which is disposed to the disease by syphilis or tubercle; 
such trauma may be very slight, even the instillation of drops or the 
irritation of a general anesthetic. The attack in the injured eye is 
liable to be followed by the same disease in the uninjured eye, or the 
injury to one eye alone may cause interstitial keratitis in the other 
eye; in fact is it not possible that in every case of interstitial keratitis 
the disease is precipitated by some slight trauma? 
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The Lachrymal Fluid.—Rorrn (Alin. Monats. f. Augenhk., April- 
May, 1922, p. 598) discusses the question whether the properties of the 
tears vary according as the stimuli which calls them forth is different. 
His conclusion is that the index of refraction of the fluid secreted under 
the same stimulus varies within wide limits in the same person as also 
in different individuals; these variations in all probability depend upon 
the admixture of varying amounts of conjunctival secretion. When the 
tests are made with anemic conjunctive results are more uniform; in 
this case it is the secretion of the lacrymal gland alone. The index of 
such portions as are gathered after different stimuli also varies con- 
siderably, but the average values are quite concordant, showing that 
the lachrymal secretion from various stimuli is chemically identical in 
healthy eyes. 


Ocular Complications of Pneumonia and Bronchopneumonia. 
—VILLARD (Annal. d’oculist., October, 1922, p. 746) observes that of 
the various complications occurring in the course of pneumonia and 
bronchopneumonia, the ocular complications are the least known. He 
has been unable to find any mention of their occurrence in any work 
which he has consulted except two short paragraphs in the French 
Encyclopedia of Ophthalmology. From a lengthy study of the subject, 
he draws the following conclusions: In the course, or during the de- 
cline of pneumonia and bronchopneumonia there may supervene upon 
the part of the ocular apparatus an entire series of complications, rare 
indeed, but not so exceptional as to justify their entire neglect in classic 
works. The ocular complications are both extra- and intrabulbar. 
Among the former the least common are those which affect the con- 
junctiva, optic nerve and motor nerves, while the most frequent affect 
the cornea. These keratids may arise in the course of pneumonia, but 
more frequently complicate a severe bronchopneumonia, especially 
those occurring in the course of measles. They may take the form of 
an ordinary hypopyon keratitis, interstitial keratitis or a true kerato- 
malacia; the prognosis is extremely unfavorable, resulting ordinarily 
in the loss of vision of the affected eye; in all probability, such keratids 
are due to an exogenous infection from the fingers or handkerchiefs 
soiled by expectoration in patients whose resistance has been lowered 
by the pulmonary affection. The intrabulbar complications may 
affect the iris, retina, the media and the deeper membranes of the eye. 
On the part of the iris there occurs exceptionally a true iritis, or more 
commonly, inequality of the pupils, the larger one corresponding to the 
side of the affected lung. Ophthalmoscopic examination shows inflam- 
matory lesions of the retina, described by the author under the name 
“septic retinitis;’ the lesions resemble tuberculosis of the retina and 
have a favorable prognosis. The media and deep membranes are at 
times gravely affected by lesions described under the name “meta- 
static ophthalmia;” this occurs in two forms: More rarely as a plastic 
iridochoroiditis, but most frequently as a suppurative iridochoroiditis, 
i. ¢., a true panophthalmitis; this last affection is of endogenous origin, 
due to embolism of pneumococci which invade the vessels of the retina 
or perhaps those of the uveal tract. 
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The Bacteriology of Human Cystic Bile.—In a series of 408 speci- 
mens of human bile, submitted by the surgeon at the time of cholecys- 
tostomy or recovered from the removed, intact gall-bladder shortly 
after operation and cultured, routinely, on plain serum broth with 
subsequent segregation of colonies on human blood-agar plates, isola- 
tion on slants and identification on appropriate carbohydrate fermenta- 
tion “sets,” Ricney (Penn. Med. Jour., 1922, 26, 4) found pathogenic 


microérganisms in 173, or 44 per cent. The types of bacteria isolated 
fell within well-known groups, of which Bacillus coli was the most 
frequent (27 per cent), although due significance was given to Bacillus 
typhosus (7.4 per cent) and Bacillus paratyphosus (1.8 per cent) as 
well as to the other members of the colon-typhoid group. The Bacillus 


mucosus capsulatus group was responsible for 11.5 per cent of the 
positive cultures. Green streptococci (11.5 per cent) occurred twice 
as frequently as hemolytic streptococci (5.6 per cent), while staphylo- 
cocci comprised 13.4 per cent. The author believes that the types of 
bacteria isolated, their relative incidence and usual habitat can be 
made to corroborate the statement of the experimental investigators 
that the two most important portals of entry of bacteria to the gall- 
bladder are the hematohepatogenous and the hematogenous, of which 
the former is the more frequent and important. 


Complement-fixation in Typhoid Fever.—Although typhoid fever 
was one of the first diseases in which the phenomenon of complement- 
fixation was demonstrated, the field has not been explored extensively 
since the original endeavors of Bordet and Gengou. HapbsopouLos 
(Jour. Infect. Dis., 1922, 31, 226) applied this test to 50 cases of typhoid 
and over 100 control cases. The complement-fixations were controlled 
by blood cultures and agglutination tests. Fresh human serum was 
placed in six pairs of small test-tubes in doses of 0.01, 0.02, 0.03, 0.04, 
0.05 and 0.1 ce respectively. The left-hand series of tubes received 
0.5 ec salt solution each and served as controls for the hemolytic value 
of serum in question. The right-hand tubes received 0.5 ce of the 
bacillary antigen each. After incubation at 37° C. for thirty minutes, 
0.5 ce of 0.5 per cent suspension of sensitized sheep cells was added to 
all tubes. To those serums which were deficient in hemolytic value, a 
typhoid negative serum of high hemolytic value was added and the 
test carried on as usual. As a nucleus for antigen, eight or ten vaccines 
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were collected from various sources. By enriching this from time to 
time with strains from cases with a positive blood culture and negative 
complement-fixation, an antigen was obtained which would detect at 
least 80 per cent of cases in all stages of disease from the first to the 
fifth week. In 50 cases of typhoid and over 100 control cases it was 
found that the percentage of positive blood cultures was higher during the 
first week than the complement-fixation or agglutination tests, but, with 
the beginning of the second week the blood-culture curve fell abruptly, 
the immune reaction curves rose steadily, the fixation curve always 
preceding. During the fourth week of the disease the agglutination 
curve reached its peak at 88 per cent, tending to fall thereafter, whereas 
the complement-fixation curve, from the fourth week and on, stood at 
100 per cent. The pathologic conditions giving rise to nonspecific com- 
plement-fixation, excepting 1 case of typhus, clinically also could be 
differentiated from typhoid. On the other hand, nonspecific agglu- 
tination occurred in almost 100 per cent of acute infectious diseases 
as typhus, malaria, miliary tuberculosis, acute mastoiditis, acute 
appendicitis and influenza, that could not be easily differentiated from 
typhoid without further clinical and laboratory data. The authors 
believe that “In the course of typhoid infection the formation of 
complement-fixing antibodies is one of the earliest and most constant 
immune manifestations.” 


The Incubation Period of Typhoid Fever.—It is recognized gener- 
ally that the incubation period of typhoid fever cannot be determined 
accurately, as arule, as the exact date of infection is not known. MINER 
(Jour. Infect. Dis., 1922, 31, 296) has analyzed eleven reported typhoid 
fever epidemics in which the time of infection could be definitely estab- 
lished and in which, therefore, the distribution of the incubation period 
could be determined. By calculating the results of the various investi- 
gators with mathematical precision, it was found that the results were 
consonant with the belief that the length of the incubation period 
depends in part on the virulence of the infection and is extremely 
variable, ranging from three to thirty-eight or forty days. The mean 
incubation period in the different epidemics varied from 7. + 0.26 to 
19.5 + 0.31, whereas the means for those due to infected food, in 
which the dose was in all probability more massive, were 7. + 0.26 
and 9.54 += 0.39. 


The Meiostagmin Reaction.—“The meiostagmin reaction (meion, 
small; stasso, drop) is the name given to a phenomenon, which involves 
a lowering surface tension during incubation when a diluted serum, 
containing certain antibodies, is mixed with its specific lipoid-con- 
taining antigen. First employed by Ascoli, working with alcoholic 
extracts of typhoid bacilli, the reaction was later applied by Ascoli 
and Izar to the diagnosis of certain malignant tumors with rather 
indifferent success. Like similar physicochemical reactions the 
method has not been used extensively by physicians, although several 
investigators have reported conflicting findings which have served to 
throw doubt on the procedure as to its efficacy. Recently GouwENns 
(Jour. Infect. Dis., 1922, 31, 237) conducted over eleven hundred tests 
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in a study of this reaction, using almost two hundred different mixtures 
of rabbit serum and antigen. The serum was obtained from animals 
immunized against Bacillus paratyphosus B, and the antigens were 
prepared from homologous and several heterologous organisms, as well 
as from the liver of a healthy rabbit immune to Bacillus paratyphosus 
B. In making the tests it was found that the Du Nouy surface tension 
apparatus gave readings with the biochemical mixtures employed, which 
were as accurate as those obtainable with the more cumbersome and 
slow drop weight apparatus, while the sources of experimental error 
were léss than those involved in the use of the Traube stalagmometer. 
The spontaneous surface tension changes and the limits of experimental 
error were as great as when relatively dilute serum was used as when 
the seruin was diluted only 1 : 20, the blood serum being responsible 
for the relatively large error. The meiostagmin reaction did not reveal 
the presence of antibodies in Bacillus paratyphosus B immune rabbit 
serum of high titer regardless of the dilutions in which the serums and 
antigens were employed or of the solvents used in the preparation of 
the antigens. 


The Hydrogen-ion Concentration of Joint Exudates in Rheumatic 
Fever and Other Forms of Arthritis.—In order to compare the reac- 
tions of the exudates in certain arthritic diseases and to determine 
whether an acidity occurs in the inflamed joints in acute rheumatic 
fever sufficient to permit the liberation of free salicylic acid following 
salicylate therapy, Boots and CuLLEN (Jour. Exper. Med., 1922, 36, 


405) ascertained the hydrogen-ion concentration of 26 joint fluids 
including 16 from patients with acute rheumatic fever, 7 of undeter- 
mined origin and 2 with bacterial arthritis. In each instance the 
fluid was aspirated by means of a Luer syringe, care being taken 
throughout the entire determination to prevent the fluid from coming 
in contact with air. When large quantities of fluid were available 
both electrometric and colorimetric p® determinations were made, 
although only the colorimetric method was used in the majority of cases. 
The electrometric measurements were conducted at 38° C. in the 
Clark cell, in a hydrogen atmosphere containing CO, at the tension 
existing in the joint fluid, while the colorimetric determinations method 
was that described by Cullen for the determination of the p* con- 
centration of blood. The joint fluids in the acute rheumatic fever 
patients were never frankly purulent, being viscous, slightly to defi- 
nitely turbid and usually of a pale yellowish green color. The exudates 
contained considerable fibrin, forming soft clots on standing. Bacterio- 
logically they were all sterile by ordinary culture methods. The fluids 
from the cases with arthritis of undetermined origin were indistinguish- 
able from some of these exudates. It was found that, “With the 
exception of the joint exudates of the 2 patients with bacterial arthritis, 
the reactions were all slightly alkaline and approximated the normal 
reaction of blood,” varying between p® 7.27 and 7.42 in acute rheu- 
matic fever and between p® 7.33 and 7.47 in those arthritides of un- 
determined origin. The exudate from the knee-joint infected with 
Staphylococcus aureus was p® 6.69 and from the one with Streptococcus 
hemolyticus, p® 6.19, both being distinctly acid. The effusion from 
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the patient with anasarca of myocardial insufficiency was p® 7.34. 
The authors state that they have evidence to show that the exudates 
in experimental arthritis of animals inoculated with green streptococci 
are also acid and from their results “It would seem that if green strep- 
tococei were growing in the joint fluids of rheumatic fever patients, 
one would expect those fluids to be acid,” which, as they have shown, 
is not the case. They conclude that “Since a definitely acid medium 
is necessary for the liberation of free salicylic acid and since all of the 
joint fluids from patients with acute rheumatic fever were slightly alka- 
line, no free salicylic acid could possibly exist in such joint fluids 
following the administration of salicylates.” 
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The Use of Semilogarithmic Paper in Plotting Death Rates. 
WarppLe (Public Health Reports, 1922, 37, 1891) emphasizes the 
advantage of semilogarithmic paper (vertical scale based on loga- 
rithms, horizontal arithmetical) and presents graphs showing the 
movements of many diseases since 1870. Pneumonia remains rela- 
tively constant, save for large excursions due to epidemic influenza. 
Tuberculosis has shown a steady decline, interrupted by a rise due 
to influenza also, but the present mortality stands at about’ one-fourth 
that of 1870. Typhoid fever shows a decline in deaths from 100 per 
100,000 to less than 3 in the same population unit. Diphtheria and 
scarlet fever have shown irregular, but, on the whole, marked declines, 
but this does not hold for measles or whooping-cough. Bright's 
disease, cancer and diseases of the circulatory system have been steadily 
increasing. 

Preparation and Administration of Arsphenamine and Neoarsphena- 
mine.—The U. S. Pustic Service (Public Health Reports, 
1922, 37, 1867) issues a series of instructions on the administration 
of the newer arsenicals. In general, the preference is given to 
arsphenamine over neoarsphenamine. High dilutions of the drugs are 
recommended and special stress is laid on the proper alkalinization 
of the arsphenamine. Slowness of injection is urged as being highly 
important in preventing reactions. Detailed instructions are given 


— 
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covering preparation of solution and injection. (Reprints may be 
had by addressing the Surgeon-General, U. S. Public Health Service, 
Washington, D. C.) 

The Posture of School Children in Relation to Nutrition, Physical 
Defects, School Grade and Physical Training.—Sreriina ()ublic 
Health Reports, 1922, 37, 2043) states: “The posture of school children 
cannot be said to depend entirely, or even chiefly, on any one con- 
dition. The following conclusions seem to be confirmed by the facts 
noted in this study: (1) While good nutrition is a contributing 
factor to good posture, it is by no means an indispensable condi- 
tion. (2) Defective vision, adenoids and bad tonsils tend to have 
an unfavorable effect on a child’s posture. (3) When the hygienic 
conditions in a school are not of the best, and health measures are 
inadequate, there is a moderate decrease of good posture and increase 
of poor posture from the first to the fifth grade, inclusive. This is not 
believed to be a necessary accompaniment of school life, but a condi- 
tion that may be easily remedied by coéperation of the health and 
education authorities. (4) In planning exercise with a view to the 
promotion of good posture, it is suggested that setting-up exercises 
be simple and vigorous and play full of energy and vim. Formless, 
jellyfish gymnastics, or stupid, silly games, played half-heartedly, have 
little place in the proper physical development of the growing child.”’ 


Typhus Fever in Boston and a Review of the Newer Methods of 
Diagnosing Typhus.—Suarruck (Am. Jour. Trop. Med., 1922, 2, 225 
states that the small number of cases of typhus, and of probable 
typhus, found in the records of the Boston City Hospital, covering the 
period of the past ten years, points to the conclusion that the typhus 
problem there has not been significant from the diagnostic standpoint. 
Nevertheless, the potential epidemiologic significance of typhus, and 
particularly of atypical cases, requires that all cases of possible typhus 
be studied with the greatest care in order to arrive, if possible, at a 
satisfactory diagnosis. Under the head of possible typhus are included 
a considerable group of cases having eruptions or temperature curves 
suggestive of typhus. This group is composed of two classes of cases: 
(1) Undiagnosed infections; (2) diagnosed infections, in which the 
diagnosis is not adequately supported by facts when recent advance 
of knowledge is taken into consideration. Careful investigation of 
all cases in which typhus might seem a possible diagnosis would per- 
haps show that typhus fever is in reality more common in Boston 
than it appears to have been in recent years. A Widal reaction posi- 
tive in the dilutions generally used for diagnosis is commonly present 
in typhus fever and, therefore, it is not, per se, an obstacle to the 
diagnosis of typhus. The proteus reaction of Wilson, Weil and Felix 
is not infallible, but a very valuable aid to diagnosis. The proteus 
reaction to be of value must be adequately controlled. Not only) 
should controls be performed with the test, but it would seem neces- 
sary from time to time to check, with known typhus serum, the agglu- 
tinability of the culture used for the test. For interpretation of the 
results of the test, all known facts regarding it should be borne in 
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mind and clinical evidence should be taken into consideration. Prob- 
ably the surest means of diagnosing typhus fever during life is by 
means of histologic examination of excised bits of skin. Pathologic 
changes developing in the guinea-pig after inoculation, with material 
containing the virus of typhus, are believed to be constant, but may 
be difficult to demonstrate. Somewhat similar lesions due to other 
causes may perhaps lead to error. Guinea-pig inoculation may be 
used for diagnosis. The point of greatest importance for diagnosis in 
the blood picture is the almost constant absence of leukopenia in 
typhus and its nearly constant presence in typhoid. The cerebro- 
spinal fluid shows an increase of cells which may be slight or marked. 
‘ailure to recognize this fact may lead to erroneous interpretation of 
the findings. Other changes usually found in this fluid are less im- 
portant. Wiener’s color reaction is very easily performed and seems 
to warrant further trial. Other tests and diagnostic points have not 
been shown to have considerable value. 


The Relative Parasiticidal Value of Arsphenamine and Neoarsphen- 
amine. — VorGTLIn and MiLueR (Public Health Reports, 1922, 37, 
1627) describe the technic of determining in an experimental way 
the therapeutic activities of members of the arsphenamine group, 
and conclude as follows: ‘The results obtained in this investigation 
confirm previous data from this laboratory to the effect that arsphen- 
amine of different manufacture is fairly uniform in parasiticidal power, 
whereas neoarsphenamine shows great variations. The toxicity of the 
average commercial arsphenamine and neoarsphenamine manufactured 
at the present time is considerably lower than that of preparations found 


on the market two years ago. The technic of the trypanocidal test as 
elaborated in this laboratory during the last few years is described in 
detail.” 


The Weil-Felix Test for Typhus Fever.—Hout—Harris and Gruss 
(Public Health Reports, 1922, 37, 1675) have employed the ‘aggluti- 
nation test for typhus, using certain strains of the Proteus group in 
connection with maritime quarantine procedure and find it of great 
value. A positive reaction is regarded as diagnostic, and a negative one 
after three to seven days constitutes very strong evidence against the 
disease. 


Notice to Contributors.—All communications intended for insertion in the 
Original Department of this JourNAL are received only with the distinct under- 
standing that they are contributed exclusively to this JouRNAL. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this JouRNAL, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, providing the request for them be written on the manuscript. 

All communications should be addressed to— 

Dr. Joun H. Musser, JRr., 262 8. 21st Street, Philadelphia, Pa., U.S. A. 


Trade mark 
Registered 


Trademark 
Registered 


STORM 


Binder and Abdominal Supporter 


(Patented) 


For Men, Women and Children 


For Ptosis, Hernia, Pregnancy, Obesity, 
Relaxed Sacro-iliac Articulations, Floating 
Kidney, High and Low Operations, etc. 


Ask for 36-page Illustrated Folder 
Mail orders filled at Philadelphia only— 


within 24 hours 
Katherine L. Storm, M.D. 


Originator, Patentee, Owner and Maker 
1701 DIAMOND ST. PHILADELPHIA 


The 
Original 


Prescribed 
Over 
One third 


RACINE, wiS., U.S. A- 


Imitations 


The Invalid’s Dessert— 


Diabetic Jell-O 


HIS new product is a dessert-pow- 
der for preparing a sugar-free, low- 
protein jelly, indicated as an appetiz- 
ing addition to the dietary in diabetes, 
glycosuria and obesity. To aid the 
physician we show here the composi- 
tion of the contents of each envelope: 
Protein (Gelatin)...........2 grams 
Fat 
Carbohydrate 
0.05 gram 
Tartaric Acid.........++ 0.55 gram 
Pure Fruit q- 
(CAR BOHYDRATE-FREE) 


Vegetable Color & 


(CARBOHY DRATE-FREE) 

CALORIES........8 
Correspondence is solicited. Please address 
your letter to attention of our Chief Chemist. 
Prepared only by the makers of “Jell-O” 

The Genesee Pure Food Company 
Le Roy, N. Y., U. S. A. 
Canadian Factory at Bridgeburg, Ont. 


In Bronchitis 


and Tuberculosis 


Calcreose is particularly suitable as an 
adjunct to other remedial measures. 


Calcreose contains in loose chemical com- 
bination approximately equal parts of 
creosote and lime. 


Calcreose has all the pharmacological 
activity of creosote but does not cause any 
untoward effect on the gastro-intestinal 
tract, therefore Calcreose may be taken in 
comparatively large doses for long periods 
of time. 


Sample on request. 


The Maltbie Chemical Co. 


Newark, New Jersey. 
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Mr. Charles F. Hindle 


Announces the formation of 


The Cambridge & Paul 


Instrument Company of America, Inc. 


Absorbing the business heretofore 
conducted as 


“CHARLES F. HINDLE” 


The new company 
of which Mr. Hindle is President 
will continue the manufacture of the 
Hindle Electrocardiograph 
as well as the various scientific instruments 
now being manufactured by 


TheCambr GLEN SPRINGS 


INSTRUMENT C9 AMERICA wo) WATKINS GLEN, N. Y., ON 
k Yay Office & Showroom 

NEW YORK SENECA LAKE 

William E. Leffingwell, President 


Epidemic diseases and general infection are 


“ ” extremely prevalent in Europe. Contact with 
ee _ Digitalis Europeans at the various Spas abroad thus holds 


a particular danger for Americans. 


This fact is one of many facts which serve to give 
Tincture-Capsules such American Spas as The Glen Springs the 


Prem merited attention of the profession. 


AMERICAN GROWN The Glen Springs offers all the natural and 
MINNESOTA LEAF scientific facilities of the Spas abroad, with added 
advantages in that the patient does not suffer the 
—— strain of an ocean trip nor lose the necessary 


contact with the home physician. 
Prescribed exclusively by 


leading cardiologists The closest cooperation between the professional 
personnel at the Glen Springs and the home 
Standardized by the Hatcher- physician is always maintained. 


Cat Method The Glen Springs is situated in the beautiful 


healthful Finger Lakes region of New York State 
For You and Your Outdoor and indoor recreations with the charm 
Hospital of interesting companionship. Sporty golf course 
Every luxury and comfort of a quiet delightful 
IN TWO resort hotel. 
FORMS 


ONLY :— The only place in America where the Nauheim 
Baths for heart and circulatory disorders are 
CAPSULES FOLIA-DIGITALIS (Upshe: Smith). given with a natural calcium chloride brine. 

Each contains I grain or 1 cat unit of the standard 
leaf. In botiles of 24, 500 and 1000 OPEN THE YEAR ROUND 
TINCTURE DIGITALIS (Upsher Smith). U.S. P. 


process, 10 minims representing one grain of our jllustrated and detailed booklets prepared especially for 
standardized leaf or one cat unit. In 1 oz. bottles 


Tell your druggist and hospital you want Upsher Smith’s 
Digitalis products. Write for literature, direct from grower 


UPSHER SMITH, Inc., 720 Washington Ave., S.E., Minneapolis (arene 
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Medical Professton on request 
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distends the 
intestine—  |BRAN| 
thats why | |. 


uld be prescribed 


ROFESSIONAL practice proves that it is the 

bulk in Kellogg’s Bran that so successfully in- 
creases peristaltic action. Foods with small bran 
content, particularly those in which the bran is 
finely ground, as you know, cannot give the desired 
results. 


Kellogg’s Bran is scientifically prepared to serve 
a definite purpose that it will do what no other food 
can do if it is eaten regularly each day—say two 
tablespoonfuls; in chronic constipation cases as much 
with each meal. 


Patients eat Kellogg’s Bran with enjoyment. Its 


An Analysis of 
Kellogg’s BRAN 


cooked and krumbled 


Aside from its regu- 
latory value, Kellogg’s 
Bran commands atten- 
tion as one of the 
most valuable foods 
known. Read this 
analysis: 

Moisture 
MINERAL SALTS 
Protein 


5. 

Fat 2. 

Crude Fiber 8 

Carbo-hydrates 61 

Calories 1480. 
(per pound) 


nut-like flavor is inviting. Popular ways of serving 
Kellogg’s Bran in winter are mixing it with hot 
cereals or cooking it with hot cereals. In prepara- 
tion, two tablespoonfuls of bran should be added for 
each person, or, eat it as a cereal or sprinkle it over 
hot or cold cereals. 


Kellogg’s Bran makes the most delicious bakery 
batches. Recipes are printed on each package. All 
grocers sell Kellogg’s Bran. 

It will be our pleasure to mail you a full-sized package with 


our compliments if you will be good enough to mail a request 
card to The Kellogg Company, Battle Creek, Michigan. 


the original BRAN ~ ready fo eat 
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P BABIES 
Y 
SUNG CHiLDREN WE 
Cpa RORATORY pRODU 


Why 
every physician 
Should know S.M.A. 


INCE S.M. A. requires only the addi- 
S tion of boiled water, whether for the 

month-old baby or the baby a year old, 
it assures the physician that his instructions 
for feeding will be carried out to the letter, 
and that no element in the baby’s diet will 
be omitted. 


Through S. M. A., baby feeding has been 
reduced to the simplest terms. But S. M. A. 
is of chief value to the physician not be- 
cause of simplicity in itself, but because 
simplicity in this case means safety. 


That this principle is sound is attested by 
the accumulated mass of successful experi- 
ence in the use of S. M. A. in the hands of 
physicians during the past seven years.— The 
The Laboratory Products Company, 1111 / i272? 
Swetland Bldg., Cleveland, Ohio. 1111 Swetland 


Bldg. Cleveland, 
Ohio 
Formula by permission of 
The Babies’ Dispensary and Hospital of Cleveland a NTLEMEN: Please 
me, without 
charge, one copy of the 
book entitled ‘* History of 
4 @ ann: and Reasons for the Develop 
Your druggist can supply you with S.M.A. 
for physicians only). 


A FOOD TO KEEP BABIES 
and YOUNG CHILDREN WELL 
Adapted to Mother’s Milk 


A 

=> | > A 
(SAAN) NEL Saar) 

AF 
| 
NG CHILDREN | 

x PAny 
| 

24 


in the GENITO-URINARY practice 


HE marked success that has 
attended the use of Acri- 
# flavine in the treatment of acute 
and chronic Gonorrheal condi- 
tions indicates a wide field of 
usefulness for this new antiseptic. 
|} Its apparent high specificity for 
the gonococcus has brought it 
to the attention of genito-urinary 
specialists, both in America and 
abroad, as a distinct advance on 
any antiseptic previously used. 
Today, in many venereal clinics, 
it holds the chief place in the 
scheme of treatment, and im- 
portant clinical reports on its use 
are now available.* 


Neutral Acriflavine 


Putane — NEUTRAL Acriflavine is simply the neutral, 

ul up in glass-sloppered dollles =| non-irritating form of this powerful anti- 

taining 5 gms., 10 gms., 25 gmMs., 

segue septic, as developed exclusively in this country 

by the “National.” Acriflavine, its mother sub- 

Neutral Acriflavine stance, is 600 times stronger than Protargol. 
In tablet form 

For convenience tn preparing solu- — 

tions. Put up in glass-stoppered bot- | J EUTRAL Acriflavine penetrates the tissues 

tles containing 50 or 100 tablets of + _more rapidly and deeply; and is free from 

0.1 gm. each. the irritating effects that have made the acid 
salt —Acriflavine—frequently objectionable to 
urologists and surgeons. 


O practising physicians for trial use we will 

be pleased to send a sample package of our 
tablets for conveniently preparing irrigating solu- 
tions. For sample fill in and mail the coupon 
below. 


Pharmaceutical Division 


National Aniline & Chemical Company, Inc. 
New York 


(ZNATIONAL M EDICINAL PRODUCTS 


Pharmaceutical Division, 
National Aniline & Chemical Company, Inc. 
40 Rector Street, New York 


Please send me without obligation a sample package of Neutral Acriflavine in tablet form; also 
your booklet on **‘Neutral Acriflavine and Acriflavine” and price lists. 


PROFESSIONAL 


A.J. M, 8.—~1-23 
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Let your Restricted Patients Know About 


SPECIAL FOODS that SATISFY 


that gnawing hunger, that craving for some forbidden delicacy, that 
unappeased appetite even immediately following a meal which re- 
stricted patients often suffer. 


CELLU FLOUR 


made of the cellulose of vegetation satisfies without nourishing. It gives bulk without 
food value. In filling out restricted diets this creamy, bland flour is combined with other 
substances which supply adhesive qualities. Because of its fine texture Cellu Flour may 
be found helpful where bran and other bulky substances are irritating. 


Free sample of Cellu Flour sent physicians and institutions. 


SPECIAL ORDERS FILLED 


Special diet prescriptions for individual cases will be filled and kept on file. We are 
headquarters for diet materials so write us concerning restricted diet problems. 


Write for our special recipes prepared by an experienced hospital 


dietitian. By suggesting appetizing ways for preparing permitted 
foods they keep chronic cases from giving up the diet struggle. 


CHICAGO DIETETIC SUPPLY HOUSE, Inc. 


1750-52 W. Van Buren St. - - Chicago, Illinois 


lodide Difficulties 


Avoided by 


SA JODIN 


Pleasant and convenient to take (tablets). No gastric distress. Virtually 
free from iodism. Better utilized than the iodides. Especially indicated for 


Enlarged Glands Goiter 
Chronic Arthritis Arteriosclerosis 


FERRO-SAJODIN Tablets agreeably and efficiently replace syrup 
of iodide of iron. 


IOTHION - OIL for local iodin therapy—highly penetrating and 


stainless—not merely a counter- irritant. 


Literaiure on request 
WINTHROP CHEMICAL COMPANY, Inc., 16-22 Hudson St., New York, N. Y. 


WINTHROP PRODUCTS 


= 
| 

| 
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Did You Discard 
Digitalis? 


UST because digitalis pro- 

duced a dermatitis in a few 
cases, or a diarrhea, did you 
strike it from your list of thera- 
peutic agents? Of course not! 
You withdrew it only in those 
cases showing an idiosyncrasy! 


Is there any more reason 
why, with one broad sweep, 


Coffee should be stricken from 
the dietary of every patient 
regardless of necessity, real or 
possible, as is frequently 
thoughtlessly done? Shouldn’t 
the patient’s desires in the mat- 
ter of eating be given a thought, 
except in those few cases where 
the facts indicate otherwise? 
An examination of your cases 
will prove to you that there are 
really very few in which Coffee 
is even a possible pathologic 
irritant. 


Moreover, the therapeutic 


value of Coffee should not be 
overlooked. Dr. Oliver T. 
Osborne, Professor of Thera- 
peutics at Yale University, in 
his recent book, Therapeutics, 
gives the following as some of 
the uses of Coffee in treatment: 
“The principal use of caffeine 
is as a circulatory stimulant. 
In collapsed conditions, and in 
all cases of low temperature 
with a weak, sluggishly acting 
heart, and in mental apathy as 
many times occurs in typhoid 
fever, caffeine is a very valu- 
able drug and is of great bene- 
fit. It is generally well ad- 
ministered as a cup of Coffee.” 


Isn’t it well to consider these 
facts before sweepingly ruling 
Coffee from the menu of every 
patient? You may be imposing 
an unnecessary hardship; you 
may be discarding a therapeu- 
tic aid. 


Joint Coffee Trade Publicity Committee, 64 Water Street, New York, N. Y. 
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WE WISH YOU 
A 


Happy and Prosperous New Year 


and thank you for the hearty support that 
has made our past efforts successful. 


We conclude that your support indicates 
approval of earnest effort to produce 
scientific solutions of the highest possible 


type. 
We shall gratefully endeavor to maintain the 


same high standard that has made for our 
signal success. 


SS 


Clinical Reports, Reprints, Price List 


and 


The “Journal of Intravenous Therapy” 
will be sent to any physician on request 


New York Intravenous Laboratory 
100 West 21st Street 
New York, N. Y. 


Producing ethical intravenous solutions for the medical 
profession exclusively 


HAVE MADE 
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REDUCED PRICES 


NEODIARSENOL DIARSENOL SODIUM DIARSENOL 
(Neoarsphenamine) (Arsphenamine) (Sodium Arsphenamine) 

0.9 Grm. Amp. $1.00 0.6 Grm. Amp. $1.00 0.9 Grm. Amp. $1.00 

0.75 “ 90 05 “ 90 (0.75 “ .90 

0.6 0.4 

0.45 0.3 0.45 

0.3 0.2 0.3 

0.15 0.1 0.15 

1.50 1.0 1.50 

3.0 2.75 2.0 2.75 

4.5 4.00 3.0 4.00 


Orders for 50 ampoules—10% discount 


Discount on larger quantities on request 


It is with pleasure that we advise you that from this date a very substantial 
reduction in the prices of Diarsenol, Neodiarsenol and Sodium Diarsenol is made. They 
will now be supplied at approximately ONE HALF the amount you have been paying 
for arsenicals of any brand in the past. 


This reduction is made possible through the perfection of manufacturing processes 
which ensure very uniform dependable products, without any losses due to material 
failing to meet the standards of the United States Public Health Service. 


DIARSENOL brand products are now unexcelled for solubility, stability, low 
toxicity and therapeutic power. All are tested at standards very much higher than 
Government requirements. Each lot is officially tested and passed by the U. S. P. H. S. 
before being shipped, as all material is made under regulation and control of the 
Government. 


If you are not at present using our arsenicals, try a small order—your dealer can 
supply it—or a line to any of the offices below will have prompt and careful attention. 
Literature on comparative therapeutic efficiency mailed on request. 


DIARSENOL COMPANY, Inc. 


ATLANTA, GA. BUFFALO, N. Y. BOSTON, MASS. 
Forsyth, Bldg. Ellicott Square 53 State Street 
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HE name “Adrenalin” is linked inseparably 


with the good 


name of Parke, Davis & Com- 


pany. And the unvarying quality of the following 
Adrenalin preparations is the natural result of 


highly specialized 


scientific skill, gained through 


twenty years’ experience in the manufacture and 
standardization of the original product: 


ADRENALIN 
ADRENALIN 
ADRENALIN 
ADRENALIN 
ADRENALIN 
ADRENALIN 
ADRENALIN 
ADRENALIN 


CHLORIDE SOLUTION 
INHALANT 

OINTMENT 

AND CHLORETONE OINTMENT 
TABLETS 

AND COCAINE HYPO. TABLETS 
SUPPOSITORIES 


What we have learned in the past twenty years 
makes our label an assurance to the physician that 
Adrenalin, P. D. & Co., the original Adrenalin, 
has no superior among products of its kind. For 
certainty of action it is well to insist on having 


Adrenalin, P. D. & Co. 


Literature gladly sent physicians on request. Write nearest branch: Detroit, New York, 
Chicago, Kansas City, Baltimore, New Orleans, St. Louis, Minneapolis, or Seattle. 


Parke, Davis & Company 


—— 


NEW PRICES 


Effective January, 1923 


The American Salvarsans, Made in Ac- [ 
cordance with the Ehrlich Formulas 
and Processes, Government Tested. 


Recent additions to our physical equipment 
permit of the manufacture of the Salvarsans 
in batches corresponding to more than 20,000 
ampules of 0.6 gram Neosalvarsan with a 
commensurate material decrease in the cost 
of production. The medical profession will 
receive the advantage accruing from this 
lessened cost, as evidenced in the 


New Price List Presented Herewith => | 


The distinctive physical and chemical 
characteristics of THE SALVARSANS are, of 
course, fully conserved in the manufacture 
of these super-batches. Their unsurpassed 
and highest obtainable trypanocidal power 
meets the postulates of Paul Ehrlich, as well 
as the proposed trypanocidal test of the 
United States Public Health Service, in the 
fullest measure and in exactly the’ same 
manner as the Salvarsans heretofore furnished 
to the medical profession by us. THE 
SALVARSANS are carried in stock wherever 
lrugs are sold. 


HA 


122 ST 


Ja CLL 


Arsphenamine-Metz 


gram 


$.60 per ampule 


65 
70 
90 
1.00 


Neoarsphenamine-Metz 


0.15 gram 
0.45 “ 
0.6 
0.75 

0.9 


$.60 per ampule 


65 
70 
.80 
90 
1.00 


Silver-arsphenamine-Metz 


0.05 


gram 
0 


New Yor «x 


$.60 per ampule 


65 
.70 
.80 


H:‘A‘METZ LABORATORIES. Inc. 
LA 


0.1 
0.2 
0.3 = 
0.4 ‘ 
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Polak—Manual of Gynecology 


“T“HOROUGHLY revised and re-illustrated. The chapters on MENSTRUATION, PELVic IN) 

MATION, ECTOPIC PREGNANCY and STERILITY have been entirely rewritten. More sp 
given to the pathology of the several lesions, and more emphasis placed on its relation t 
symptomatology and diagnosis. 


The salient points in diagnosis have been italicized; thus the reader may instantly gras 
basic facts. Theoretical discussions are omitted. In questions that are still debatable, Dr. P 
out of a vast clinical experience, gives his individual opinion. Many of the illustrations hav: 
redrawn and many new ones added—reproduced from the original drawings of the actual s 
mens in the Author's collection. 


The practical directness of this concise volume admirably meets the demands of the p1 
tioner. In every chapter the various conditions are discussed most thoroughly —Causative Fa: 
Symptoms, Physical Signs, Prognosis, Pathology, Diagnosis and Differential Diagnosis, Treat 
and After Care. Dr. Polak gives you the medical treatment where indicated, including pr 
tions, drugs and serums, physical measures such as Electrotherapy and Hydrotherapy, Hys 
Measures, Radium and Roentgen Therapy. Finally, where Surgery is indicated, he shows cl 
both in text and illustrations the exact technic of each operative step, very often giving si 
standard operations for the same condition. 


By JOHN OSBORN POLAK, M.Sc., M.D., F.A.C.S. Professor of Obstetrics and Gyneco 
Long Island College Hospital; Professor of Obstetrics in the Dartmouth Medical S 
Gynecologist to the Jewish Hospital; Consulting Gynecologist to the Bushwick, Coney Is 
Deaconess’, and Williamsburgh Hospitals, Brooklyn, and the People’s Hospital, New \ 
Octavo, 396 pages, with 139 engravings and 10 colored plates. Cloth, $4.50, net. 


A Text-book on Minor Surgery 


INOR SURGERY has far outstripped all other branches in the last decade. The Indust 
M Clinic, The Workman’s Compensation Insurance, the use of Local Anesthesia, and th 
realization of the far-reaching results and complications of poorly and improperly tr 
minor injuries have been responsible for its prodigious strides. The disfiguring scars of burns, | 
stiff fingers, due to neglected tendon sheath infections, and other such conditions of import 
socially and economically have stimulated the interest both of surgeons and practitioners. 


For the first time in a book of this character the inexhaustible fund of experience afforded 
the World War is drawn upon. The lesser surgery of the extremities has received unusual atten- 
tion. Surgical conditions in these parts, from the special and rare fractures and dislocatior 
the simplest injuries of the phalanges, have been accorded the most modern and approved metho 


of treatment. 
CHAPTER HEADINGS 


General Injuries to the Soft Parts—Fractures in General—Injuries to Joints—Inflammat 
Suppuration and Gangrene—Injuries to the Head—lInjuries and Inflammations of the Ne« 
Special Surgical Conditions of the Trunk—Fractures and Dislocations of the Hand and A: 
Injuries of the Arm and Hand—Acute Infections of the Upper Extremity—Miscellaneous A! 
tions of the Hand and Arm—Tumors and Deformities of the Arm and Hand—Fractures and | 
locations of the Lower Extremity—Injuries to the Leg and Thigh—Miscellaneous Affectio 
the Leg and Thigh—Minor Surgery of the Foot—Affections of the Rectum and Anus—Affect 
of the External Genitals of the Males—Gynecological Minor Surgery—Bandaging—Local A 
thesia—Special Minor Operations—Surgical Technic and Supplies. 

By JOHN C. VAUGHAN, M.D., Director and Visiting Surgeon, Beekman Street Hospital; Con 
Surgeon, Workers’ Health Bureau; Former Visiting Surgeon, Bellevue Hospital and Chief Va 
bilt Surgical Clinic and Instructor in Minor Surgery, Columbia Medical College, etc., and ATHEL 
C. BURNHAM, M.D., Colonel, U.S. Army; in Charge of Medical Department of Red Cr 
Poland; Attending Surgeon, Volunteer Hospital; Former Attending Surgeon, Vanderbilt ( 
Former Instructor in Surgery, Polyclinic Hospital, etc. Ociavo, 627 pages with 459 engravi 
Cloth, $7.75 net. 
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Hess — Premature and Congenitally Diseased Infants 


HIS is the first definite collection of material on the care of the prematurely 

born. Devoted to a thorough consideration of the needs and care not only 

nfants born three or four weeks before term but also those born possibly at 
term, or very nearly so, but for various reasons weaklings and hence classed as 
cases of Congenital Disease or Debility. Part I takes up Classification, Etiology, 
Physiology (characteristics of different organs, skeletal development, etc.), and 
Pathology. Part II considers Nursing and Feeding Care (Prenatal Care of the 
Mother, The Nursing Proper), Wet Nursing, Daily Routine, Methods of Feeding, 
Incubators, etc. Part III discusses diseases of the Respiratory and Gastro- 
intestinal Tracts, the Nervous System, the Liver, the Peritoneum, etc., and 
Hernia, Sepsis, Syphilis, Tuberculosis, Rachitis, Spasmophilia, Anemia, etc., 
Part IV is given over to Prognosis, Mortality and The Future Development. 


By JULIUS H. HESS, M.D. Professor and Head of the Division of Pediatrics, University of 
Illinois; Chief of Pediatric Staff, Cook County Hospital, etc., Chicago; Member of Advisory 
Children’s Bureau, Department of Labor, Washington, D. C. Octavo, 397 pages with 189 


llustrations. Cloth, $5.50, net. 


Coakley —Diseases of the Nose and Throat 


New (6th) Edition 


YOR PURE CLINICAL VALUE, for practical, succinct information this manual equals 
|: texts two and three times its size. Each chapter and paragraph has received careful atten- 
tion, and many additions and changes have been made. Particularly is attention directed 
to the new chapter upon Diskases OF THE NASAL VESTIBULE, and to the additional articles upon 
SINUSITIS IN CHILDREN—VINCENT’S ANGINA—PARAPHARYNGEAL ABscess and the Drrecr 
i;XAMINATION OF THE Upper AIR AND Foop Passaces. The special chapter devoted to THERA- 
pevtics has been materially revised to present the newer remedies and the improved application 
f the older ones. Here will be found a classification of drugs according to their local actions 
nd a number of useful prescriptions, together with indications for their employment. Refer- 
es to these additional remedies have been indicated by heavier type in the Index under the 
itment of each disease, a feature adding greatly to the book’s value. 


\ number of additional illustrations have been supplied, and many of the old pictures have 
en replaced by better ones. Particular mention may be made of those illustrating the later 
nic employed by the author in TonsttLEctomy and its complications, as well as others of 
ently devised instruments that have-been found useful. 


lhis work provides a compact manual answering the needs of both students and practitioners. 
meet the demands of the student special attention has been given to the practical features of 
AMINATION, DiaGNosis and TREATMENT. The importance of an accurate appreciation of the 

earances found on examination cannot be overestimated, and emphasis is laid upon the phase 
nstruction. Nor have the added advantage of microscopical and bacteriological examinations 
n neglected; for upon the combined information afforded by all of these, a correct diagnosis 
depend. 


‘rom the multiplicity of medicinal and operative measures Dr. Coakley has selected those 
h practical experience has proven the best. He gives full details for the benefit of those who 

e not had the advantage of personal, clinical instruction. 

CORNELIUS G. COAKLEY, A.M., M.D., F.A.C.S., Professor of Laryngology and Otology, Coll 
f Physicians and Surgeons, Columbia University; Attending Surgeon, Bellevue Hospital, in Charge 
f Laryngological ane Otological Service; Consulting Laryngologist and Otologist to the Presby- 
rian Hospital. 12mo, 664 pages with 145 engravings and 7 colored plates’ Cloth, $4.25, net 
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INDEX TO ADVERTISERS 
TO OUR SUBSCRIBERS—only ethical products of the highest quality ca; 


advertised in this Journal. 
recognized leaders in their fields. 
writing them? Thank you. 
Apparatus and Instruments 
(Bacteriological, Diagnostic, Sterilizers, etc.) 


W. A. Baum Co..... 

Becton, Dickinson & Co 

Castle, Wilmot Co 

Collins, Warren E. 

Cambridge & Paul Instr. Co..... 

Hynson, Westcott & Dunning. . 

Shelton Electric Co. ...3d Cove 
C. M. Sorensen Co. 4 
Spencer Lens Co. 
Steele Glass Co....... 
Arthur H. Thomas Co. 
Wilmot Castle Co 
Max Wocher... 


3d Cover 


Binders, Supporters, etc. 
Katherine L. Storm, M.D... 


Biologicals, Drugs, Pharmaceutical 
Supplies, etc. 

Abbott Laboratories.............. 
Arlington Chemical Co. 
Armour & Co. 
Bilhuber, Ine 
G. W. Carnrick Co.. 
Ciba Co. 4th Cover 
Diarsenol Co., Inc... 29 


Hynson, Westcott & Dunning 
Loeser’s Intravenous Sol.............. 
Maltbie Chemical Co.. 

Merck & Co. 

H. A. Metz Laboratozies 

H. K. Mulford Co..... 

National Aniline Chemical Co...... 
Parke, Davis & Co 

Powers, Weightman & Rosengarten 


The firms listed below merit your full confidence, al 
Will you kindly mention Tue Journat \ 


Schering & Glatz, Ine. 
Sharp & Dohme 

Dr. G. H. Sherman... . 
Upsher Smith, Inc.... 
Smith, Kline & French 
C. M. Sorensen Co. 


Foods, Beverages, etc. 
Chicago Dietetic Supply House 
Farwell & Rhines 
The Fleischmann Co. 
Genesee Reese Food Co. 
Horlick’s Malted Milk Co. 
Kellogg Toasted Cornflake Co. 
Joint Coffee Trade... 
Laboratory Products Co.......... 
Mellin’s Food Co................ 


Resorts and Hotels 
Battle Creek Sanitarium 
Glen Springs 
Sutures and Ligatures 
Davis & Geck, Inc............. 
Vibrators 
Shelton Electric Co 
X-Ray Apparatus, Tubes, etc. 
Victor X-Ray Corp 
Miscellaneous 
Colgate & Co.. 
Kalak Water Co............... 
Miss Harris’ School 
Publishers 


of both antipyrine and salicylic acid and 

combines the analgesic power of the on: 
with the antirheumatic action of the other. | 
has been used with good results in sciatica 
rheumatic fever, chronic rheumatism, influ 
enza, pleurisy, dysmenorrhea, etc.”—(New a 
Nonofficial Remedies, 1920, American Med: 
Association.) 


ms compound possesses the properties 


SALIPYRIN 


“RIEDEL 


Riedel & Co., Inc. 


Bush Terminal Bldg. No. 5, Brooklyn, New York Cit 
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MANY CHRONIC CASES REQUIRE 
INSTITUTIONAL CARE 


Te advantages of institutional treatment for stomach and intestinal disorders, 
Neurasthenia, Heart Disease, Diabetes, Obesity, Nephritis, Rheumatism and 
other stubborn chronic maladies are worthy of consideration. 


A most important advantage is the isolation of the patient from harmful influences, 
substituting conditions and surroundings that are altogether recuperative for the 
necessary period of time, is greatly to the advantage of the attending physician. 


At Battle Creek, every case receives, first of all, a careful examination. Each 
patient is submitted to the X-ray and all other up-to-date methods of investigation, 
including chemical and serological examinations of the blood, efficiency tests of 
the liver, kidneys and other vital organs, tests for acidosis, metabolism tests and 
other special tests and researches which may be required to throw light upon the 
individual case. 


For literature or further information concerning the Institution and its methods 
address 


THE BATTLE CREEK SANITARIUM 
BATTLE CREEK Room 247 MICHIGAN 


Stabilize and Maintain 
the Alkaline Reserve 


in the acute infections (including influenza 
and pneumonia) large quantities of alkali are 
needed. If their administration offers diffi- 
culty 


Prescribe Kalak Water. 


Each bottle carries in 
sparkling foes Kalak Water Co. 


grammes of bicarbonate ¢ 
of sodium, potassium, 23 City Hall Place 
calcium and magnesium. New York City. 
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B-D PRODUCTS 


cMade for the Profession 


FEVER 
THERMOMETERS 


PERMANENT ACCURACY 
WELL SPACED SCALES 
CLEAR BROAD LENS 


Genuine When Marked 


Supplied Only Through Dealers 


BECTON, DICKINSON & Co. 


RUTHERFORD, N. J. 


Makers of Genuine Luer Syringes, Yale Quality Needles, B-D Thermometers, 
Ace Bandages, Asepto Syringes, Sphygmomanometers and Spinal Manometers 
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